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The comparative method, or more accu¬ 
rately stated, comparative methods, since a multiplicity of them 
exist, have a fundamental place in the disciplines concerned with 
man in his social and cultural aspects. These disciplines, in contrast 
with the physical and biological sciences, never encounter in pure 
form the phenomena concerning which they seek for understanding 
and the formulation of regularities. Such entities as culture, society, 
religion, or language are always encountered in the concrete form 
of particular, historically conditioned cultures, societies, religions, 
languages, and so on. One basic approach is, therefore, the compar¬ 
ative one; and a fundamental purpose often served by such an ap¬ 
proach is the uncovering of constancies of structure or of develop¬ 
mental tendencies underlying the individual variant forms. Hence 
we may study culture by means of cultures and language by means 
of languages. 

In linguistics there are two generally recognized methods of 
comparison, the genetic and the typological. Both of these are 
associated with language classification, but the classification may 
be considered essentially a by-product of the application of funda¬ 
mentally different criteria of resemblance. The classificational 
aspect is even more a subordinate matter when considered in rela¬ 
tion to the overall purposes of the two methods. In the context of 
the present investigation in which certain additional types of com¬ 
parison are proposed, because these do not lead to further kinds 
of language classification, the two latter aspects are the more im¬ 
portant, namely the criteria of resemblance and the overall goal 
of comparison. 
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In regard to both of these, the contrast between the genetic 
and typological modes of comparison is of a basic nature. What con¬ 
stitutes a similarity for genetic investigation is determined by some 
theory of process, that is a theory regarding the classes of possible 
changes. Thus the acceptance of Latin sex as a cognate of Greek hex 
involves, among other things, the assumption of certain sound 
changes. In this instance one assumption is that Latin continues 
an earlier in essentially unchanged form, while in Greek there 
has been a change 9 s > h. Where identity is involved, it is merely 
the limiting case of change (i.e., zero change or stability ). 1 Such a 
method of comparison may be classified as dynamic because it 
involves, in an essential way, hypotheses about change, while 
methods in which this feature is absent may be called static. 

Of course, often the hypothesis regarding change was arrived 
at later in order to explain previously noted similarities; but its 
being so does not nullify the fact that some such hypothesis is inte¬ 
grally a part of the method in that the resemblance is not theoret¬ 
ically accounted for until a satisfactory hypothesis of change has 
been proposed. It will also generally hold that the genetically 
accounted for resemblance involves items that are highly similar, 
so that they could be classified together in some acceptable static 
scheme. But this is merely a consequence, although in practice a 
highly important one, of the fact that the outcomes of historical 
process are, on the basis of static resemblance, similar to their 
antecedents. 

In contrast, typological criteria of resemblance involve no such 
hypotheses of change. Accordingly as the relevant properties are 
defined more widely or more narrowly, the degree of resemblance 
necessary to assign languages to a typological class is greater or less. 
Once defined, however, providing the definition meets the neces¬ 
sary logical requirements, a language is declared either to have the 
property or not to have it, without reference to considerations of 
change, that is, on a purely synchronic basis. Thus, if the criterion 
is the existence of tone as a distinctive feature of individual seg¬ 
ments, then Chinese, Vietnamese, and Yoruba share a common 
class membership in the class of tone languages. 


'From the purely phonetic point of view, the data over a time span are practically 
never sufficient for us to posit an identity. It is often possible, however, to assert 
with some confidence that phonetic feature specifications have not altered through 
a given period, and this lack of change in phonetic feature specifications is what is 
intended by “phonetic identity” in the present context. 
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The differing concepts of resemblance inherent in these two 
methods are related to their general goals. The genetic comparison 
of individually related forms, that is, cognates, leads to the positing 
of reconstructed forms as the source of the later reflexes or the re¬ 
sultants of changes. Inasmuch as, in satisfactory applications of the 
method, the hypotheses are not ad hoc but bring together apparently 
disparate instances under a single formulation, historical explana¬ 
tions constitute acceptable answers to certain questions and exhibit 
the common hallmark of satisfactory explanations, namely, general¬ 
izing power as shown in the subsuming of particulars under some 
general rule. Thus the “irregular” plurals of internal change in 
English (e.g., tooth-teeth, mouse-mice, man-men), can be shown 
to arise from the same succession of changes, fronting of a vowel 
before i of the following syllable in the prehistoric nominative- 
accusative plural termination, followed by loss of final vowel and 
subsequent unrounding of the y [ii:] of mys and the [o:] of *tof), 
respectively. As is characteristic of satisfactory explanations, it 
“unexpectedly” also accounts for other phenomena, for example, 
the variation in the comparative and superlative in old-elder- 
eldest and of certain derived nouns in relation to the underlying 
adjective, for example, long-length, strong-strength. 

Typological comparison has had a much more marginal posi¬ 
tion in linguistics, precisely because, unlike the genetic method, 
its overall purpose was not easily apparent; however, it now seems 
clear that the chief value of such comparison is its role as a heuristic 
for the formulation of universally valid relations among properties 
of language. Whenever a logically possible class of some typology 
is null, this same fact is logically equivalent to some statement 
about languages in general. So-called unrestricted universals, for 
example, the assertion that all languages have some phonetic seg¬ 
ments with the vocalic feature, are merely limiting cases in which 
the typology is the simplest possible, that is, where there is a single 
predicate that takes on two values, the presence or absence of some 
specified property. Thus, corresponding to the above statement 
regarding the universality of the vocalic feature is a typology in 
which all languages are assigned to one of two classes defined by 
the presence or absence of the vocalic feature, and in which the 
latter class is null. The logical equivalence of null membership of 
certain classes in more complex typologies to implicational univer¬ 
sals has been sufficiently illustrated elsewhere . 2 

2 See Greenberg (1966a), pp. 9-10. 
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Thus both genetic and typological comparison lead to gen¬ 
eralizations; however, there is at least one important way in which 
the two types of generalization differ and in respect to which, on 
the usual view, the explanations arising from typological procedures 
would be adjudged superior. The generalizations that flow from 
typologies approach more closely the notion of scientific law in that 
they are asserted to hold under general, rather than “proper-name,” 
conditions. With regard to genetic explanatory laws, it is common¬ 
place that regular phonetic changes, actually the only kind of lin¬ 
guistic regularities to which the name “law” has ever been com¬ 
monly attached (e.g., Grimm’s Law), hold in each instance for some 
specified language, or group of languages, and for a specified chro¬ 
nological span. This limitation would cease to exist if it were pos¬ 
sible to specify in general terms, in principle applicable to all 
languages, the conditions under which changes such as those cod¬ 
ified in Grimm’s statement take place. Such general specification, 
of course, has not been possible. 

In contrast, such an implicational universal as the one discussed 
later in this paper, namely that whenever a language has voiceless 
low vowels it always has voiceless high vowels, has the class of all 
languages as its scope. Its logical form may be paraphrased as fol¬ 
lows. If we take any language, if that language has property a it has 
property (3. Because it applies to any language, its limiting condi¬ 
tions are merely the definitional characteristics of language and do 
not involve specific constants of time and space. Hence such uni¬ 
versal conform to the usual requirements of generality for scienti¬ 
fic laws, while those based on genetic comparisons do not. 

This distinction is no mere quibble about the use of the word 
“law” with its honorific connotations. Given that the conditions of 
application of synchronically derived universals are general, when 
one encounters a new language it is possible, from certain charac¬ 
teristics, to predict others. Such fresh data will also constitute an 
empirical test of the validity of the hypothesis. On the other hand, 
it makes no sense to ask such questions as whether there are any 
languages in the world which violate Grimm’s Law, since it only 
applies to a given language during a specified chronological period. 

These results would seem to be a particular exemplification 
within linguistics of the well-known dichotomy, described, for ex¬ 
ample, by Windelband in the nineteenth century, between idio- 
graphic, historical, particularizing disciplines and nomothetic, 
generalizing sciences. Within anthropology, the structuralist- 



Some Methods of Dynamic Comparison in Linguistics 151 


functionalist school of A. R. Radcliffe-Brown has similarly divided 
anthropology into two disciplines, a law-seeking, scientific, social 
anthropology and a particularistic, historically oriented ethnology, 
with an undisguised superior evaluation of the former. 3 

This contrast, however, as I will attempt to show, is merely an 
apparent one. There exists the possibility of a more comprehensive 
mode of diachronic comparison which shares with synchronic 
typology the attribute of generality. The individual items of such 
comparisons are not the cognate forms, but the changes themselves, 
as formulated in rules and occurring in historically independent 
cases, and hence subject to classification (corresponding to syn¬ 
chronic typology) and generalization without proper-name restric¬ 
tion. For reasons that will presently appear, it is appropriate to 
call such comparison processual. That this type of comparison has 
received only marginal and unexplicit attention rests at least partly 
on the preemption of the term “comparative” to particular applica¬ 
tions of the genetic method, so that diachronic linguistics has ap¬ 
peared already to possess its own comparative method. 

Unlike the genetic and the typological methods, the classifica¬ 
tion involved in the processual approach is not one of languages 
but of changes. A classificatory scheme exists, although it still 
stands in need of systematic reformulation, namely the traditional 
terminology of process, since a process is simply a class of similar 
changes. Such rubrics as analogical change, dissimilation of liquids, 
and palatalization each define a class of changes, individual mem¬ 
bers of which occur in different languages and at different times. 
As with synchronic typologies, we may have classificatory criteria 
of lesser or greater breadth. Just as the class of languages with level 
tones only is a subset of the tonal languages, so palatalization, um- 
lauting, and the like are subprocesses in relation to regular, condi¬ 
tioned sound change. 

In this study, processual generalizations are not investigated 
in isolation from the static universals arising from the application 
of typological methods. Four methods of processual comparison 
are proposed here, and each is illustrated by an extended example. 
Their status as distinct methods, as will appear from later consid¬ 
eration, is more pragmatic than logical, but such a classification 


3 It should be pointed out, however, that others, notably Kroeber, accept this 
division in principle but claim that anthropology is basically history rather than 
science, without viewing this as a defect. 
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should prove useful in the initial stages of development. The four 
methods are called here the dynamicization of typologies, the 
dynamicization of subtypologies, intergenetic processual compari¬ 
son, and intragenetic processual comparison, respectively. 

Since the first of these, the dynamicization of typologies, has 
been discussed elsewhere, though not under the same name, it 
will be treated with relative brevity. 4 Consider any typology in 
which there are at least two nonempty classes among those defined 
by the typology. Then, for every pair of nonempty classes, we can 
ask a processual question regarding the mechanism of change of 
type in either direction. If, for example, a certain typology contains, 
among its defined classes of languages, three nonempty ones, A, 
B, and C, we can ask how a language of type A becomes a language 
of type B, how a language of type B becomes a language of type A, 
and so on. The number of such processual questions is evidently 
n(n — 1), in the present instance, 6. Not all these processes need 
occur, however. For example, given three types A, B, and C, inves¬ 
tigation might show that a language cannot change directly from 
A to C, but must first change from A to B and then from B to C. It 
is even theoretically possible, though in practice unlikely, that none 
of the classes can change into each other. Then, if there are n such 
classes in existence, there must be at least n protolanguages for 
mankind, so that no language in one type could have a common 
progenitor with a language of another type. The assumption of such 
fixity for any typological criterion is highly improbable and can be 
refuted in very many instances. For example, the relation of Per¬ 
sian, a non-sex-gender language, to Hindi, a sex-gender language, 
shows that change in at least one direction is possible in this in¬ 
stance. 

A theory that states the set of changes by which a language can 
move from one typological class to another may be called a theory 
of relative origin because it applies to the origin of a specific type 
of language, a type that, in general, arises in a multiplicity of lan¬ 
guage families and chronological periods. To arrive at such a theory, 
we will have to compare diverse and historically independent ex¬ 
amples which are themselves the results of comparative genetic 
studies in the ordinary sense. If a single, typical set of changes is 
found to occur in each instance, we may say that we have a theory 
of exclusive relative origin. Such theories are obviously the most 


‘Greenberg (1966 b). 
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useful, but theories of multiple origin can also be useful, as will 
be shown later. 

We may illustrate the dynamicization of typologies by means 
of the following example. Consider the synchronic typology in 
accordance with which languages are classified by the simultaneous 
application of two criteria, the presence or absence of nasal vowels 
and the presence or absence of oral vowels. There will then be four 
logically possible typological classes of languages: (1) oral and 
nasal vowels both present; (2) oral vowels present but nasal vowels 
absent; (3) nasal vowels present but oral vowels absent; and (4) oral 
and nasal vowels both absent. 

Of the four classes thus defined, classes 3 and 4 are empty as 
far as present knowledge goes. Corresponding to this fact, we have 
the unrestricted universal that all languages have oral vowels, and 
the implicational universal that the presence of nasal vowels im¬ 
plies the presence of oral vowels but not vice versa. Because there 
are two nonempty classes, 1 and 2, we have two questions regarding 
relative origins. The first of these is concerned with change from 
class 1 to class 2: How do languages with both oral vowels and nasal 
vowels become languages with only oral vowels? In other words, 
how are nasal vowels lost? The second question relates to the man¬ 
ner in which languages of class 2 become languages of class 1: How 
do languages without nasal vowels acquire them? 

We shall be chiefly concerned with this second question. Fer¬ 
guson has already suggested a hypothesis in the form of the follow¬ 
ing diachronic universal. This hypothesis asserts that a nasal vowel 
“apart from borrowings and analogical innovations, always results 
from the loss of a primary nasal consonant.” 5 The typical course of 
events is as follows. A previously oral vowel becomes nasalized 
nondistinctively through a preceding and/or following nasal con¬ 
sonant. With the loss of the nasal consonant, which is the condi¬ 
tioning factor, a phonological contrast between oral and nasal 
vowel comes into existence. Where the nasal consonant follows 
the vowel, the sequence of changes may be schematized as follows: 
VN -* VN -*■ V. 

It should be noted that in such diachronic universals of exclu¬ 
sive relative origin, no assertion is made about the period of time 
in which the change takes place. Indeed, if VN remained in some 
language indefinitely, it would not refute this thesis. It is not even 


5 Ferguson (1963). 



154 Substance and Structure of Language 

refuted by the fact that, in certain languages (e.g., Polish), in cer¬ 
tain environments (normally before stops), nasalized vowels have 
changed back into sequences of oral vowel + homorganic nasal 
consonant (e.g., eb = > emb =). All that is asserted is that, if a lan¬ 
guage has nasal vowels, at some time in its past, if their origin can 
be discovered, they arise from the loss of nasal consonants in the 
environment of nondistinctively nasalized vowels. Such universals 
might be considered diachronic implications, in which certain facts 
about a language at time t 2 imply certain other facts about the same 
language at time t u provided £, precedes t 2 at some unspecified in¬ 
terval. Since the implied is the hierarchically superior in an impli¬ 
cation, the statement in terms of which certain facts at a specified 
time imply certain facts at a previous time, but not vice versa, is in 
accord with the historian’s intuitive feeling that events of an earlier 
period explain those of a later period, and not the other way around. 

The connection between synchronic and diachronic universals 
can be illustrated by showing how a specific synchronic universal 
about the relationship of oral and nasal vowels can be explained in 
the sense of logical deduction from a set of premises which includes 
the diachronic hypothesis of relative origin which has just been 
stated. For simplicity of exposition, I confine the illustration here 
to the situation in which nasalized vowels developed from the 
phonetic nasalization of oral vowels with a following nasal con¬ 
sonant, but what will be said is applicable mutatis mutandis to 
instances in which it precedes, or both precedes and follows. 

The synchronic universal with which I am concerned is again 
one already stated by Ferguson and voiced still earlier by Hockett. 8 
It is particularly well attested, and I know of no contrary instances. 
It is the thesis that the number of nasalized vowel phonemes in a 
language is always less than or equal to the number of oral vowels. 

The most frequent situation before loss of the following nasal 
consonant will be that in which the set of vowels which occurs with 
following nasal consonants is identical with the set of vowels which 
occurs in all other environments. If this condition holds, then, to 
begin with, each oral vowel will be matched by a corresponding 
nasal vowel. Hence the number of oral vowels is here equal to the 
number of nasal vowels. 

Sometimes the number of vowels which may be followed by a 
nasal consonant is smaller. If this condition holds, then the number 


6 Ferguson (1963), p. 46; Hockett (1955), p. 90. 
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of nasal vowels will, in their initial period of autonomous existence, 
be fewer in number than the oral vowels. On the other hand, no in¬ 
stance is known to me of a language in which the number of vowels 
which may be followed by nasal consonants is greater than that of 
vowels which may occur in all other environments. We may, there¬ 
fore, consider that a synchronic universal asserting that the number 
of distinct oral vowels preceding nasal consonants is always less 
than or equal to the oral vowels occurring in any other environment 
will be another premise in deducing the universal under discussion. 

To this premise we must add a further diachronic factor, namely 
that merger among nasal vowels seems to occur more often than 
merger among oral vowels. A strong statement may be cast in the 
form of a further diachronic hypothesis. Merger between any pair 
of oral vowels implies the preceding merger of the corresponding 
nasals if they exist. Thus in contemporary French & has become e 
for many speakers, merging with the latter, while the corresponding 
oral vowels ce and e have shown no such tendency. From this dia¬ 
chronic universal it follows that there is a mechanism that will de¬ 
crease the number of nasal vowels relative to the number of oral 
ones, but there is none working in the opposite direction. The vari¬ 
ous generalizations just described, both synchronic and diachronic, 
seem sufficient as premises to deduce the synchronic universals 
regarding the relation of nasal to oral vowels and may, therefore, 
be said to explain them. 

It has been noted that, in considering the problems of change 
of type to and from the two classes of languages under considera¬ 
tion, that is, those with oral but without nasal vowels, and those 
with both oral and nasal vowels, the two types were not, as it were, 
treated symmetrically. A change from the first type to the second 
was considered as a theory of the acquisition of nasal vowels, and 
from the second to the first, as a loss of the same property. In fact, 
it appears to be more than an artibrary terminological convention 
that nasality is treated as a property and nonnasality as its negation, 
rather than vice versa. There is an obvious phonetic justification 
here. On this basis a great many instances of change of type may 
be viewed as coming under the general heading of acquisition and 
loss of contingent properties, such as nasality in vowels. Usually 
the proportion of languages with a contingent property is a relative 
minority of the world’s languages. 

The second method to be discussed is the intensive compar¬ 
ison of the languages which have such a property. It thus corre¬ 
sponds to the method of “comparison within the type” advocated by 
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functional theorists in the social sciences. In applying this method, 
we first consider such languages with a view to the formulation of 
synchronic universals concerning the property in question. We 
then “dynamicize” the results by procedures to be described later, 
in order to establish developmental courses of events typical of the 
subtype. 

The example chosen to illustrate this method is a study of lan¬ 
guages that have phonetically voiceless vowels. This type is one 
that occurs within a typology embracing all languages based on 
the criteria of presence or absence of voiced vowels and presence 
or absence of unvoiced vowels. In such a typology the class of lan¬ 
guages with voiced vowels only constitutes the vast majority, the 
languages with both unvoiced and voiced vowels is a minority, 
and the class of languages with voiceless vowels only and the class- 
without either voiced or voiceless vowels are both null. The uni¬ 
versals associated with the parent typology are then the following: 
All languages have vowels. The presence of voiceless vowels im¬ 
plies the presence of voiced vowels. 

This study, which makes no claim to exhaustiveness, deals with 
approximately fifty languages. 7 In most of these the feature of voice¬ 
lessness in vowels is nondistinctive. There are a number of lan¬ 
guages, however, including the Keresan languages of Santa Ana 
and Santo Domingo, the Shoshonean languages Comanche and Ute, 
Mayan Chontal and Galla, and Teso and Bagirmi in Africa, in which 
a phonemic contrast between voice and voiceless vowels exists. 8 
On the basis of this sample, we will first seek to establish synchronic 
generalizations relating to voiceless vowels, and then illustrate the 
process of dynamicization. 


7 The sources regarding languages with voiceless vowels are enumerated in 
Section B of the bibliography. Footnote references to titles in this section of the 
bibliography are marked B. The phenomenon of voiceless vowels is probably more 
widespread than would appear from the literature. It is reported from every major 
world area. The apparent predominance of occurrence in American Indian languages 
is probably a by-product of the phonetic training of linguists involved in this area. 
It should be noted that, for certain languages listed in the bibliography, the informa¬ 
tion is too vague to be utilized for some, or even all, of the general statements pro¬ 
posed here, as is tacitly indicated by their omission. 

8 The existence of phonemic contrasts of voice in vowels was denied by Jakobson 
but asserted by Comanche specialists. On this matter see especially Canonge 
(1957-B). Since that time further examples have been adduced. Recently Harms 
(1966-B), in a binary transformationally oriented restatement of Southern Paiute 
phonology, has treated voicing in vowels as phonemic (I believe incorrectly). 
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Before proceeding further, however, some discussion of pho¬ 
netic matters is called for. 9 In general, languages have been con¬ 
sidered to have voiceless vowels if this term is used in the phonetic 
description; but, as will presently appear, this criterion is not en¬ 
tirely adequate. The problem concerns the relation between voice¬ 
less vowels and whispered vowels on the one hand, and aspiration 
and h -sounds on the other. Presumably voiceless vowels have an 
open glottis with the same adjustment as for voiceless consonants, 
while whispered vowels involve a different glottal adjustment 
which includes the closing of the arytonoid part of the glottis. 10 An 
early investigator, Harrington, in his description of Ute draws a 
clear distinction along these lines: “Voiceless sounds are not whis¬ 
pered. Whispering requires a special adjustment of the larynx.” 11 
It is evident, however, from some of the descriptions that many 
linguists consider the terms “voiceless vowels” and “whispered 
vowels” to be synonymous. Thus Andrzejewski, after describing 
four Galla vowels that “have no voicing,” states that “several alter¬ 
native terms could be suggested ... voiceless vowels, semi-mute 
vowels, or whispered vowels.” 12 In regard to Bannack, Liljeblad 
refers to certain vowels as unvoiced, and in a passage immediately 
following and obviously alluding to the same sound, calls them 
whispered vowels. 13 Furthermore, Yamagiwa refers to vowels of 
Japanese which other writers have generally called voiceless as 
“devocalized (whispered).” 14 In view of this apparent equivalence 
of usage, a few instances have been included in this study; for ex¬ 
ample, Karok, for which the only source describes certain vowels as 
whispered. Moreoever, Holmer’s description of Gosjiro, which 
contains the statement that “ ... final short vowels are usually voice¬ 
less (or whispered) ...,” is susceptible to interpretation either as a 
synonymous use of the two terms, or as free variation between voice¬ 
less and whispered. 15 


9 I am particularly indebted to Paul Postal for several comments regarding voice¬ 
less vowels raised during the discussion of this paper as given orally at the 1966 
Linguistic Institute at the University of California, Los Angeles. 

’“Smalley (1962), especially pp. 392-393 and the accompanying tapes. The study 
reported in Lehiste (1964), pp. 150-159, supports the acoustic distinctness of h and 
whispered vowels in American English. 

“Harrington (1910-B), p. 22. 

'“Andrzejewski (1957-B), p. 264 

’“Liljeblad (1950-B), p. 130. 

■ 4 Yamagiwa (1942-B), p. 2. 

'“Holmer (1949-B), p. 51. Also the remarks of Heffner (1964), p. 85, indicate the 
precariousness of the distinction. 



158 Substance and Structure of Language 

In contrast to ft-sounds, voiceless vowels should theoretically 
show a lack of glottal friction. And, indeed, several sources indicate 
phonetic differences along this line. For example, Chontal Mayan 
is stated to have final segments of vowels in the utterance-final posi¬ 
tion containing “light aspiration.” The same phonetic symboliza¬ 
tion is employed here as for vowels in medial position explicitly 
stated to be unvoiced. It is then stated that “this aspiration is much 
lighter than that which is interpretated as phonemic h.” m In Kaiwa, 
aspiration and devoicing are stated to be in free variation in final 
unaccented syllables. They are thus treated as being distinct pho¬ 
netically. A further statement concerns Cayuvava in which “voice¬ 
less trailoff” of a vowel is called “slight aspiration.” Further, “this 
aspiration differs markedly in quality and distribution from the 
sound that is interpreted as phonemic h. It is more lenis and does 
not have the friction of the h.” i7 

It is well known, however, that h as a phonetic symbol is fre¬ 
quently used to represent voiceless vowels of the same quality as 
adjacent voiced vowel segments. In this instance the difference is 
purely distributional. Such a view is clearly expressed by Louns- 
bury in reference to Oneida. “Voiceless vowels are assigned to the 
|h| phoneme in those positions in which their vowel color is en¬ 
vironmentally determined but their voicelessness is not. They are 
assigned to the respective vowel phonemes in those cases ... in 
which their voicelessness is environmentally determined but their 
vowel color is not.” 18 

It we conclude, as appears necessary, that sounds assigned to 
the |h| phoneme in some languages in existing descriptions are, in 
fact, voiceless vocalic segments, then there are four possible cases: 
(1) Vowel color is predictable but voicelessness is not. Here we 
have h. (2) Vowel color is not predictable but voicelessness is. These 
are nonphonemic voiceless vowels of the quality of the correspond¬ 
ing voiced segments. (3) Neither vowel color nor voicing is predict¬ 
able. Such segments are likewise considered voiceless vowels but 
phonemically distinct from their voiced counterparts, as is true of 
Comanche. (4) Both voicelessness and vowel color are predictable, 
as is true in Secoya, a language in which strongly stressed vowels 
have a voiceless final mora which is of the same quality as the ini¬ 
tial voiced portion, and which only appears as a free variant before 


16 Keller (1959-B), p. 45. 

17 Key (1961-B), p. 146. 
18 Lounsbury (1953-B), p. 30n. 
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a following voiceless consonant. Such a voiceless vowel segment 
is to be considered an h because its quality is predictable, and in 
traditional phonemic analysis it is eliminated as nonphonemic. 

We have chosen as our definitional feature for voiceless vowel, 
as distinct from h, absence of predictability of vowel quality from 
an immediately adjacent voiced vowel segment. 19 Wherever this 
condition does not hold, we do not consider the sound in question 
to be a voiceless vowel, unless there is an explicit indication of 
phonetic difference from an h in the same language. On this basis 
only one instance in which the existing description specifies a voice¬ 
less vowel has been eliminated from the sample, namely, that of 
Secoya, just mentioned. It seems likely that, because the voiceless 
vowel segment in this language is always followed by a voiceless 
consonant, this example is to be assimilated to that of preaspirated 
consonants which are always unvoiced and medial. 

The consistent application of this criterion eliminates one pos¬ 
sible universal, namely, that which would assert that the existence 
of voicelessness in the initial portion of a vocoid implies its pres¬ 
ence throughout the segment. What would be forbidden by this 
statement would include sequences of the type ga. These do occur 
but are everywhere analyzed as ha in practice and according to 
the above definition. The universals proposed here are valid, to my 
knowledge, for the sample considered here and do not rest on the 
unlawfulness of combinations that occur phonetically, but are to 
be analyzed as containing occurrences of segments labeled h ac¬ 
cording to the present definition. 

We turn now to a consideration of synchronic universals re¬ 
lating to voiceless vowels. Basically we are looking for hierarchical 
preferences regarding properties associated with voiceless vowels. 
These may be properties pertaining to the voiceless vowel segments 
themselves, to sequential characteristics, or to prosodic features 
over longer stretches. For example, among the present results, 
preference for low stress over high stress refers to properties of the 
voiceless segments as such, the preference for adjoining voiceless 


I9 On the basis of this definition, voiceless segments constituting “echo” vowels 
after the glottal stop are considered voiceless vowels because they are not imme¬ 
diately adjacent to the voiced vowel with which they agree in quality. Huasteco, in 
which there is only terminal unvoicing of the vowel segment, is considered to have 
voiceless vowels for present purposes, as these sounds are stated to be less fortis 
than the h that occurs in the language (Larsen and Pike, 1949-B, p. 275). For the 
merely heuristic value of the present definition, see note 66, below. 
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consonants is sequential, while that for voicelessness of the final 
vowel in a statement over a question intonation is prosodic. These 
synchronic results are summarized in a series of numbered univer- 
sals, each of which is accompanied by discussion of the supporting 
evidence. 

The first set which, in accordance with the foregoing division, 
refers to features simultaneous with vocalic voicelessness, has as a 
common motif the preference of voiceless vowels for nonculmina- 
tive features, that is, weak stress, short length, and low pitch. By 
culminative features are meant those that figure in rules of the fol¬ 
lowing type, taking stress as an example. Every phonological word 
has exactly one occurrence of strong stress. No such rules seem to 
exist for the opposite, nonculminative feature. Thus there is no lan¬ 
guage in which every word has one and only one weak stress. 

1. In languages with stress, every vocalic segment that is voice¬ 
less has the weakest degree of stress. 

There are explicit statements regarding the co-occurrence of 
the weakest stress with all voiceless vowels for the following lan¬ 
guages: Acoma, Chama, Comanche, Dagut, Kaiwa, Nyangumata, 
Oneida, Papago, Southern Paiute, Tadjik, Tunica, Uzbek, and Yana. 
Arizona Tewa, Bagirmi, Galla, Japanese, and Teso are tonal or tonal 
accentual, and they are not described as possessing stress phenom¬ 
ena. The Yaitepec dialect of Chatino, the only one with voiceless 
vowels, is a tonal language with automatic stress on the final syl¬ 
lable. The rules are so stated that the vowel of this stressed syllable 
cannot be voiceless. For Totonac and Korean, neither stress nor 
tone is mentioned. 

Cayuvava, which has been included in the sample on the 
strength of the statement quoted earlier that the voiceless vowel 
is distinct from the stronger aspiration of a true h, has certain oc¬ 
currences of the voiceless vowel as the terminal portion of a stressed 
syllabic. The transcription is neutral regarding the participation in 
stress of the voiceless portion. There are a number of languages ir 
which the rules as stated do not necessarily exclude stress in voice¬ 
less vowels. Nowhere, however, in the literature examined was 
there an example cited in which a voiceless vowel is unambiguously 
marked as stressed. The above generalization is considered highly 
probable on this basis. The absence of stress on voiceless vowels 
may, of course, rest merely on the physical impossibility of a voice¬ 
less vowel having sufficient prominence to produce the acoustic 
impression of stress. 
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2. In languages with distinctive vowel length, the existence 
of voiceless long vowels implies that of voiceless short vowels but 
not vice versa. 

For a number of languages with distinctive vowel length, there 
are explicit or easily deducible statements regarding the nonoccur¬ 
rence of voiceless long vowels. These include Bannack, Comanche, 
Galla, Goajiro, Japanese, Karok, Nyangumata, Oneida, Santa Ana, 
Southern Paiute, Tadjik, and Yana. In other cases there is no state¬ 
ment explicitly denying their existence, but no examples are cited. 
In Acoma there is a cited example of a voiceless long vowel. For 
all the languages with vowel quantity, however, the presence of 
short voiceless vowels is well attested; hence, the above implica¬ 
tion holds. Unlike stress, there is no question of physical impossi¬ 
bility, as shown by the Acoma example. 

We would correspondingly expect voicelessness to be favored 
for low-pitched, as against high-pitched, vowels. Because few of the 
languages with voiceless vowels are pitch languages, the evidence 
is necessarily limited. In view of the close relation between voice¬ 
lessness and whisper in vowels, alluded to above, we have a phone¬ 
tic issue closely allied to the much-discussed question regarding 
the preservation of distinctive pitch in whispered speech. There is 
a corresponding difference of opinion in the literature on the pres¬ 
ent topic. Thus McKaughan mentions voiceless allophones of i and 
u in Chatino “whose tone registers (if indeed they exist), have not 
been discovered.” 20 In regard to Arizona Tewa, it is stated that, 
when a vowel or vowel cluster is completely devoiced, it has no 
tone. 21 On the other hand, Tucker and Bryan give tone markings 
for all three levels found in the languages for the voiceless vowels 
of Galla, Teso, and Bagirmi. What evidence there is wholly favors 
low pitch over high pitch for voiceless vowels, as exemplified most 
clearly in Japanese, for which Han says that the “vowels i and u in 
low pitched onsetsu are regularly unvoiced between voiceless con¬ 
sonants.” 22 For Cheyenne, it is stated that single short vowels not 


20 McKaughan (1954-B), p. 27. 

21 Yegerlehner (1959-B), p. 5. 

22 Han (1962-B), p. 51. Compare also the statement of Doke (1931-B), p. 33: “A 
common occurrence in the Bantu languages is the devocalization (almost whisper¬ 
ing) of final vowels, particularly i, when the tone in careful pronunciation would be 
a very low one.” Trager (1940-B), p. 29, describes the final vowel in Serbo-Croatian 
disyllables with falling accent pattern and hence low final pitch as “very weak — often 
voiceless.” 
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characterized by high pitch are voiceless in final position. 23 In other 
languages, for example, Karok and Chama, the unstressed vowels 
that are voiceless are stated to have low pitch as a concomitant fea¬ 
ture. Such linguistic evidence appears definite enough to support 
the following statement: 

3. If any language has high-pitched voiceless vowels, it has 
low-pitched voiceless vowels. 

We now consider the quality of voiceless vowels. 

4. To every voiceless vowel in any language there is a corre¬ 
sponding voiced vowel of the same quality, but not necessarily 
vice versa. 

This statement implies that the number of voiceless vowels 
never exceeds the number of voiced vowels in any language, and 
parallels the relationship of nasal to oral vowels. The present state¬ 
ment is, however, stronger in that one fairly commonly finds nasal 
vowels that do not match any oral vowel in quality, whereas in our 
sample every voiceless vowel can be matched by a voiced vowel of 
the same quality. 

5. The existence of voiceless vowels of less than the maximal 
degree of vowel height implies the existence of some vowels of the 
maximal degree. 

The favoring of high vowels with regard to voicelessness is 
apparent in table 1, which includes all the languages of the present 
sample in which voiceless vowels do not occur with all the quali¬ 
ties of voiced vowels. 


23 Davis (1962-B), p. 36. The inference here is that low-pitched final short vowels 
have become voiceless. There is no indication that these voiceless vowels have 
distinguishable pitch. 
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TABLE 1 

High Vowels and Voicelessness 


Language 

Voiceless and voiced 

Voiced only 

Awadhi 

i, u, e 

a, o 

Campa 

i 

o, e , a 

Chatino 

i, u 

o , e, a 

Dagur 

i, u, e* 

o, a 

Huichol 

i, A, e aa 

u , a 

Serbo-Croatian 

i, u\ 

o, e , a 

Tadjik 

i, u, a 

e{:), o(:)> u(:)i 

Tunica 

u 

i, e, e, a, o, o 

Uzbek 

i, u 

e , o, o, a 


°I follow Martin’s symbolization here; e is phonetically [a]. 

°°Huichol /A/ is described as a high, central, unrounded vowel in McIntosh 
(1945-B). 

tTrager (1940-B) seems to imply, however, that all Serbo-Croatian vowels may 
be voiceless under certain accentual conditions. 

t Since the investigations of Polivanov, it has become customary to categorize 
the Tadjik vowels e, o, u as stable in contrast to t, u, and a, which are categorized as 
unstable. Traditionally the former were considered long, and the latter, short; and 
the comparative evidence suggests that this was formerly true phonetically. The 
stable vowels do not differ in length from the unstable in stressed syllables. In un¬ 
stressed syllables the unstable vowels are subject to voicelessness in an unvoiced 
consonantal environment and quantitative reduction or loss in general, while the 
stable vowels are only slightly shorter than in stressed syllables. We may conjecture 
that the unstable vowels became voiceless in a period when the phonetic distinc¬ 
tion was still one of length in all environments. 

Additional evidence for the favoring of high vowels can be 
found in some instances in which ’"hceless vowels exist with all 
the same qualities as voiced. In Japanese and Papago, the high 
vowels are devoiced in a more extensive set of environments than 
low vowels. Regarding Japanese, Gensen Mori states that “ ... a is 
subject to devocalization in a lesser degree than i or u. Those who 
regularly devocalize i and u in certain positions will not always do 
the same with a.” 24 For Comanche and Nyangumata there are ex¬ 
plicit statements that the lowest vowel a is much more rarely de¬ 
voiced than the others. In Shawnee, of the four vowels i, e, a and 
o, all of which are pausally devoiced, only i exerts a further regres¬ 
sive force in devoicing a vowel of the preceding syllable under cer¬ 
tain conditions. 

We now consider some environmental limitations on the ap¬ 
pearance of voiceless vowels. 


24 Mori (1929-B), p. 41. 








164 


Substance and Structure of Language 


6. Every voiceless vowel is either preceded or followed by 
silence or a voiceless plain (i.e., nonglottalic) sound. 

For example, no voiceless vowel occurs between two voiced 
consonants. In some languages the stronger statement holds that 
every voiceless vowel is both preceded and followed by a voiceless 
plain sound or silence. Silence almost always follows, rather than 
precedes, because, as will be shown later, a favorite position for 
voiceless vowels is utterance final, while occurrences in utterance, 
or indeed in word initial are excessively rare. 25 Among the languages 
for which this stronger statement holds are: Acoma, Cayuvava, 
Chama, Chatino, Chontal, Comanche, Huasteco, Japanese, Nyan- 
gumata, Pame, Serbo-Croatian, Tadjik, Tunica, Ute, and Yana. 26 In 
some of these languages, voiceless allophones of otherwise voiced 
nasals, liquids, and semivowels are found adjacent to voiceless 
vowels. 

The preceding statement also excludes the occurrence of voice¬ 
less vowels flanked by two glottalized consonants, glottal stop and 
glottalized consonant, voiced consonant and glottalized consonant, 
or voiced consonant and glottal stop. There is additional evidence 
regarding the disfavoring of voiceless vowels adjacent to glottalic 
sounds. In Acoma only plain consonants occur before final unvoiced 
vowels, and nonfinal vowels are devoiced only when neither pre¬ 
ceded nor followed by glottalic consonants. 27 In Chatino i and u are 
unvoiced in unstressed syllables, provided the following conson¬ 
ant is not a glottal stop. In Papago i and 4- are voiceless in pause, 
except after a laryngeal. In Southern Paiute after a glottal stop pre¬ 
ceded by a vowel, a final vowel is said to be only partly reduced in 
voice, becoming a “murmured” vowel. 

The tendency of vowels to voicelessness is particularly power¬ 
ful in the final of words and of longer units such as sentence or 
utterance. For many of the languages, voiceless vowels can only 
occur in the final position of some such unit. Thus, in the following 
languages, voiceless vowels appear only in the final position of 
utterance, sentence, or some extensive intonational contour: Ara- 
bela, Arizona Tewa, Basque, Galla, Hawaiian, Huichol, Ignaciana, 

25 The only examples encountered were in Southern Paiute. 

26 It is not clear from Harrington’s description whether voiced consonants occur 
adjacent to voiceless vowels in Ute. 

27 More precisely, a final vowel can be devoiced only if the preceding consonant 
is a plain aspirated occlusive or /h/. A short, unaccented vowel that does not come 
after the last accent is optionally devoiced if it is preceded and followed by plain 
obstruents (Miller, 1965-B, pp. 16-17). 
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Kaiwa, Karok, Maori, Nyangumata, Oneida, Shawnee, Tunica, and 
Yana. Languages such as Shawnee, in which voicelessness extends 
to nonfinal vowel under specified conditions and only when the 
final vowel is itself voiceless, have been included here. 

In most of the languages of the foregoing list, there are further 
limitations, so that finals are unvoiced only under certain condi¬ 
tions. These limitations are usually in terms of variables already 
mentioned. For example, in some languages only unstressed final 
vowels are devoiced, or only high final vowels, and so on. For an¬ 
other considerable group of languages, voiceless vowels occur only 
in the word-final position, thus embracing a fortiori final position in 
longer units. These include Bagirmi, Bannack, Campa, Chama, 
Cofan, Huasteco, Serbo-Croatian, Teso, and Totonac. Most of the 
remaining languages of the sample have voiceless vowels in both 
word-medial and word-final positions. Where they do, final occur¬ 
rences are more frequent, sometimes overwhelmingly so. There 
are, however, four languages, Mayan Chontal, Chatino, Tadjik, and 
possibly Japanese, 28 in which voiceless vowels occur in initial and 
medial position, but not in word-final position. Chatino and Tadjik 
share the feature of regular final stress, and it has been seen that 
voicelessness is incompatible with loud stress. Mayan Chontal has 
most commonly, but not exclusively, final stress. Japanese will be 
considered later for its methodological interest. For the moment, 
we consider it a possible exception to the following generalization. 

7. If a language does not regularly have high stress on the 
word-final syllabics, then, if it has voiceless vowels in word initial, 
it has them in word medial; if in word medial, then in word final; 
if in word final, then in the final of some longer unit or units such 
as an intonational contour, sentence, or utterance. 

The disfavoring of laryngeal sounds, including the glottal stop 
in the environment of voiceless vowels, was discussed earlier. In 
sentence-final position, a special relationship of opposition some¬ 
times exists between glottalization and voicelessness. For example, 
in Chama “the plain glottal stop distinguishes the open juncture 
terminally when it is preceded by a primary stressed vowel or when 
the final vowel is not unvoiced under weak stress.” 29 In other words, 
a final, unstressed vowel varies between voicelessness and voicing 


28 Japanese is included on the basis of Bloch’s analysis; however, some earlier 
accounts indicate the presence of voiceless vowels in word final, e.g., Lange (1903), 
p. xvii. 

20 Firestone (1955-B), p. 53. 
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followed by the glottal stop. In Arabela, a nondistinctive glottal stop 
appears in most sentence finals and is incompatible with voiceless¬ 
ness of the preceding vowel. In Karok, whereas a short final vowel 
is optionally devoiced, a long vowel is voiced and globalized. In 
Bannack, final unstressed vowels vary freely between voiceless¬ 
ness and voicing. In the latter instance, the preceding consonant 
is globalized. In Oneida, in pause a final global stop is lost, and the 
preceding, now final, vowel becomes voiceless. In some instances, 
the two alternatives of voicelessness and global closure are con¬ 
nected with types of sentence intonation. In Nyangumata, in which 
most sentences end in voiceless vowels, globalization occurs in 
place of voicelessness most commonly in questions and accompa¬ 
nied by rising intonation. In Walapai, there is a similar opposition, 
though without concomitant globalization. Terminal statement 
juncture has decrease in stress, pitch, and voicing. Question final 
juncture is characterized by a sharp rise in pitch and amplitude, 
and there is no devoicing. A parallel situation exists in Galla. 
Those short, final vowels that are subject to voicelessness have this 
characteristic in statement-final position but keep their voicing in 
the corresponding yes-no question. Those short final vowels that 
are not subject to devoicing retain it in statements and are replaced 
by the paired long vowel in the corresponding yes-no question. In 
Mikasuki, a Muskoghean language without voiceless vowels, “the 
global catch occurs most frequently with questions of the type ‘Is 

it a-?’ and ‘Is he_ing?,’ in which a tone change often 

combines with global catch to change a statement to a question.” 30 
The further observation is made that a terminal vowel with falling 
tone indicates “rest” or “completion,” while level tone with fol¬ 
lowing global stop indicates “nonfinality.” These phenomena are 
evidently allied with the “rhetorical lengthening” described by 
Sapir for Southern Paiute. “Final vowels, instead of being elided 
or unvoiced, are sometime, for reasons of rhetorical emphasis, 
lengthened and generally followed by a global stop.” 31 

Just as the preferred position for voiceless vowels is final, so 
that for global stop is initial. The existence of global attack for the 
vocalic sentence-initial or word-initial position is a well-known 
phenomenon. A particularly striking example in the present sample 
is Totonac, in which all word-initial vowels are laryngealized, and 
all sentence-final short vowels are voiceless. Corresponding to the 

30 West (1962), p. 86. 

31 Sapir (1930-B), pp. 20-21. 
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preference of voiceless vowels for nonculminative prosodic ele¬ 
ments is the widely reported occurrence of glottal accent in which 
glottalization fulfills the function of a culminative pitch accent. 
This complex of oppositions is diagramed in table 2. The manifold 
connections involved in table 2 suggest a number of possible uni- 
versals. In the present connection, only those involving voiceless¬ 
ness are considered. The connections between voicelessness and 
final position, and weak stress and shortness in vowels have already 
been stated. The following additional universal holds on the basis 
of the evidence just cited. 

TABLE 2 

Complex of Oppositions between Voiceless Vowels 
and Glottal Stops 


Marked 

Initial 

Glottalization 

Question 

Emphatic statement 
Rising pitch 
Strong stress 
Vowel length_ 


Unmarked 

Final 

Voicelessness 
Statement 
Normal statement 
Falling pitch 
Weak stress 
Vowel shortness 


8. The presence of voiceless vowels in the final of yes-no ques¬ 
tions implies their presence in the corresponding statements. 

As a final observation concerning synchronic generalizations 
about voiceless vowels, it may be pointed out that in Yana voiceless 
vowels occur in “woman’s speech” but not in “men’s speech.” 
What is meant here by woman’s speech is that of women talking to 
women, men to women, or women to men. Men’s speech comprises 
only those instances in which men speak to men. 

Thus far, the method of subtypologies has been applied in a 
purely synchronic manner. Comparison of a set of languages con¬ 
taining voiceless vowels has led to the formulation of a number of 
synchronic universals concerning them; however, every implica¬ 
tion in which both the implying and implied have empirical exem¬ 
plification can be mapped into a diachronic process by which the 
former develops from the latter. For example, from the synchronic 
universal that voiceless vowels of lower tongue heights imply those 
of the highest tongue height, we can frame the hypothesis that voice- 
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lessness in vowels begins with those of the highest level and then 
spreads to the others. This statement is a hypothesis, because there 
is nothing contradictory involved in the assumption that in some 
languages only the high vowels become voiceless, while in others 
all of the vowels become voiceless through a single change. What 
is excluded, though, is the hypothesis that low vowels are the first 
to become voiceless and that voicelessness subsequently spreads 
to high vowels. If this latter statement were so, such languages in 
the initial stages would have low voiceless vowels without having 
high ones and thus contradict the original hypothesis. 

The revelance of the proviso that both implier and implied 
must have empirical exemplification can be shown by reference to 
the universal regarding stressed and unstressed voiceless vowels. 
The implication that every language with stressed voiceless vowels 
has unstressed voiceless vowels holds. There are, as has been seen, 
no authenticated examples of stressed voiceless vowels. Hence we 
cannot hypothesize that languages first have unstressed voiceless 
vowels, and that voicelessness then extends to stressed vowels 
because this, as a limiting case, is a hypothetical stage that is never 
reached. 

Purely synchronic evidence can be relevant in demonstrating 
that the hypothesized succession does take place. There are, here, 
two assumptions which, for phonological change at least, receive 
considerable support outside of the present examples. The first of 
these is that, whenever a sound change takes place, the older form 
and the innovating form are, for a period of time, in free variation, 
with the innovating free variant increasing in frequency until the 
change is accomplished. Hence, if in one environment variation is 
free, while in another complimentary distribution shows that the 
change has been accomplished, change in the first environment 
must be more recent. The other assumption has to do with style. 
The situation is no doubt more complex than the mere coexistence 
of two styles, lento and allegro; however, it is only in reference to 
this distinction that a large body of data exists which can be ex¬ 
ploited for theoretical purposes. There is much evidence in the 
area of phonology which shows that the allegro form is the innovat¬ 
ing form which only later spreads to the lento style. Both the free 
variation and style assumptions can be neatly documented from the 
detailed observations regarding voicelessness in Japanese vowels 
made by Bloch and summarized in table 3. 
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TABLE 3 

Free Variation and Style Assumptions 



Speech style 

Vowel type 



Lento 

Allegro 

Low 

a 

a > A 

High 

I < i 

I > i 


Here, a. A, i, and I represent voiced low vowels, voiceless low 
vowels, voiced high vowels, and voiceless high vowels, respectively. 
The symbol > means “more frequent than,” and < means “less 
frequent than.” 

The information in table 3 may be stated as follows: The voice¬ 
less high vowels are more frequent than voiced high vowels in 
allegro, less frequent in lento. The low vowels are voiced only in 
lento. They occur in allegro; but, unlike the high vowels, the voice¬ 
less variants are less frequent than the voiced. We may translate 
these assertions into dynamic terms as follows: The high vowels 
have progressed further in becoming voiceless than the low vowels, 
inasmuch as they have penetrated into lento from allegro, although 
they are still less frequent in the former style than the latter. The 
voiceless low vowels have not yet penetrated the lento style, and 
even in the allegro style, unlike the voiceless high vowels, they are 
still less frequent than their voiced variant. 

Note that these data constitute an empirical confirmation of the 
thesis that innovations first appear in allegro, then in lento. The 
hypothesis arrived at independently of the present evidence from 
a variety of languages was that voicelessness in vowels could not 
begin with low vowel because such a beginning would produce, 
in the first stages, a nonexistent language type. Had, for example, 
low vowels in voiceless form been found in lento but not in allegro, 
or had low voiceless vowels been more frequent than their voiced 
correlates in either lento or allegro, while the reverse held for high 
vowels, our thesis about the relation between lento and allegro 
styles would have been empirically refuted. 

In these instances, in which the nonpreferred or implicating 
state is not known to exist, we must construct our historical theory 
in such a manner that we do not assume its existence at any stage. 



170 


Substance and Structure of Language 


Thus, as was pointed out earlier, the language state mentioned in 
the implicans of the universal that stressed voiceless vowels imply 
unstressed voiceless vowels has no empirical realization. As far as 
appears from the present materials at least, there are no instances 
of stressed voiceless vowels. An application of this principle can be 
made in Southern Paiute. In this language internal evidence shows 
that an original system of high stress in alternate syllables existed 
before the unvoicing of certain vowels. Stress is now found in the 
syllable preceding that of the voiceless vowel in those instances 
where the general rule would predict a stress on the voiceless vowel. 
It is evidently inadmissible here to posit the following sequence of 
events: voiced stressed vowel, unvoiced stressed vowel, shift of 
high stress to preceding syllable leaving the voiceless vowel with 
low stress. We must rather posit a simultaneous change in stress 
and voicing, so that the historical sequence is that a voiced, high 
stressed vowel becomes an unvoiced, low stressed vowel, and the 
stress moves back to the preceding syllable. In such instances, we 
may talk of correlated changes, that is, of unvoicing with simulta¬ 
neous change from high to low stress in vowels. 

Since the aim of this study is primarily methodological, I do not 
propose to treat all of the changes in unstressed vowels which may 
be investigated by means of comparison within the subtype of lan¬ 
guages with voiceless vowels. In addition to those already men¬ 
tioned, it is of interest to note the existence of evidence in the form 
of free and style variation that voiceless vowels tend to be replaced 
by zero (i.e., lost). In Shoshone, voiceless vowels maintained in 
careful speech (i.e., lento) are suppressed in ordinary conversa¬ 
tional style, whether intervocalic or final. 32 In North Carolina Cher¬ 
okee, without reference to style difference, vowels preceding phrase 
boundary are often “whispered or dropped.” 33 In Goajiro, they are 
“whispered and eventually suppressed.” 34 In Dagur, the vowels 
subject to unvoicing ( i , u, e ) “often seem to disappear, especially 
in rapid speech.” 35 As noted by Gensen Mori for Japanese, “from 
devocalization to complete elimination is but a single step.” 36 Ac¬ 
cording to Yamagiwa, once more in reference to Japanese, “i and u 


32 Shimkin (1949-B), p. 175. 

33 Bender and Harris (1945-B), p. 17. 
34 Holmer (1949-B), p. 49. 

35 Martin (1961-B), p. 16. 

36 Mori (1929-B), p. 22. 
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are often ‘devocalized’ (whispered) or lost between two voiceless 
consonants.” 37 

In Cheyenne, a voiceless front vowel following t, s, s, m, n, or 
w is “very unstable.” Forms that in careful speech contain a vowel 
in this position often lose the vowel in rapid speech. This loss is 
normally accompanied by a compensatory lengthening of the pre¬ 
vious consonant, for example, nese~nes-. 3S 

It was noted earlier that Japanese was the only language that 
constituted an exception to the universal according to which lan¬ 
guages with voiceless vowels in word-medial position also possess 
them in word-final position. In view of the evidence just cited re¬ 
garding the tendency to loss of voiceless vowels, the explanation 
is now evident. Voiceless i and u formerly existed in word final but 
have already been lost precisely because this position is the one 
that is favored and the one in which they are likely to appear first. 

In such forms as x-tots- (“one”), and arimas- (“is”), cited by 
Bloch, there is both internal evidence in the form of a distributional 
gap (the nonappearance of word-final °tsu and °,su in Bloch’s ma¬ 
terial), and external evidence from the kana orthography, of the loss 
of final u after an unvoiced consonant. Bloch gives hats- (“eight”) 
as an allegro form in alternation with hatsi. That these final vowels 
were formerly devoiced is made likely by the coincidence of the 
conditioning factor with that operative in word medial in present 
free variations, and from the earlier observation of Gensen Mori 
regarding de voicing, particularly of u, “at the termination of a breath- 
group.” Moreover, Mori gives examples like most and mainitsfc. 
For a still earlier period, R. Lange observes that “final ssu usually 
loses the vowel and becomes ss, and the vowel in final tsu, shi, and 
chi is barely audible.” 39 It may be noted that the consonantal length 
specified by Bloch in instances where a following voiceless vowel 
has been lost is exactly parallel to the situation in Cheyenne al¬ 
ready referred to. 

As can be seen in Japanese, the true regularity lies in the dy¬ 
namic tendency rather than in the static situation. It is not merely 
that an exception is “explained” by reference to historical process. 
The implication is that the valid generalization pertains to the form 
and the conditions in which a historical change occurs. 


37 Yamagiwa (1942-B), p. 2. 
38 Davis (1962-B), p. 36. 
39 Lange (1903-B), p. x. 
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Reverting to the tendency to loss of voiceless vowels, the sug¬ 
gestion may be advanced that, in many historical instances of loss 
of vowels, there was, in fact, a period of voicelessness which could 
not find expression in the orthography. A number of conditions fit 
quite exactly. The greater tendency of final vowels, unstressed 
vowels, and short vowels to loss hardly needs documentation. There 
is also some evidence that high vowels are more easily lost than low 
vowels, and such loss is a well-known phenomenon in Romance 
languages. Meyer-Liibke summarizes the situation regarding final 
vowels in the statement that‘T a est la plus resistante des voyelles 
finales .” 40 

The only important respect in which a real difference seems to 
exist between the conditions for voicelessness in vowels and the 
conditions for vowel loss is in the preference for a voiceless con¬ 
sonantal environment for the former which does not appear in most 
formulations regarding vowel loss. The fact is that the rule for vowel 
loss in modern Japanese requires a previous voiceless consonant 
as a conditioning factor, and in this instance we can be sure that 
loss was preceded by voicelessness of the final vowel. This fact 
suggests that there might be two types of vowel loss: one with a 
stage of vowel voicelessness and another without. In some instances 
of final vowel loss, the preceding consonant has become voiceless. 
For example, in most of Slavic at least the obstruents that preceded 
the disappearing final jers (i and u) appear as unvoiced in word final 
(e.g., rogu > rog > rok, “horn” in Russian). The jers would seem to 
be good candidates for voicelessness before loss, since it is pre¬ 
cisely the high and shortest vowels in word final which are affected . 41 
Considering the frequency of regressive spread of voicelessness, 
it is reasonable to assume, instead of the succession of events as de¬ 
scribed above in accordance with the usual formula, rather rogu > 
rogu > rogu > rog > rok. Since the voiceless g was lenis, it would 
still be distinguishable for a time from k, and would hence be re¬ 
tained in orthographies. In languages such as Serbo-Croatian, voic¬ 
ing could have been restored analogically from forms in which it 
was never lost (e.g., from roga, “genitive singular”). 

The detailed instrumental phonetic observations of Sokolova 
on Tadjik, however, show that whereas unstressed short vowels in 

4 “Meyer-Liibke (1890-1906), I, 260. 

41 The jers are always lost in vowel final. They were also lost in so-called weak 
position word internally, that is whenever there was a full vowel (non -jer) in the 
next syllable. 
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an unvoiced environment varied between voicelessness and com¬ 
plete loss, in a voiced environment the same vowels varied between 
a fully voiced variant and loss, though such loss was substantially 
less frequent . 42 This fact perhaps indicates that under otherwise 
favorable conditions for vowel voicelessness this loss occurs in a 
voiceless consonantal environment, while loss without a stage of 
vocalic voicelessness takes place in a voiced consonantal environ¬ 
ment. 

Further investigation is obviously required in this instance, 
but the theoretical point to be made is that the vast literature of 
synchronic description, with its numerous instances of free and 
style variation, is capable of throwing important light on the pho¬ 
netic nature of sound changes of the past which are only known 
from documentary sources. The principles involved may be illus¬ 
trated by another example. Even if we had no historical evidence 
of an intermediate h- stage, in considering the correspondence of 
s in Romance and other Indo-European languages with modern 
Greek zero (e.g., Italian sette. Modern Greek efta, “seven”), we 
should assume (s > h> zero) for Greek, rather than, directly, s > 
zero. There are well-attested instances of free variation s ~ h and 
h ~ zero in contemporary languages but apparently none of s ~ 
zero . 43 

We may briefly compare the two methods that have been dis¬ 
cussed up to now, the dynamicization of typologies and of subty¬ 
pologies. In both we are interested in the establishment of lawful 


“Sokolova (1949-B). In voiced environments, in addition to less frequent loss 
of unstable vowels, where these vowels are not lost, their duration is significantly 
greater. The greater length of vowels in voiced environments, particularly before 
voiced consonants, is a widely known phenomenon. 

A supporting instance for the hypothesis that final vowels are more likely to be 
lost after unvoiced consonants may be found in the German loss of final unstressed 
vowel. Modem Standard German is rather irregular in this regard, but Paul noted 
that there was a preference for the retention of the vowel after b, d, g, and z (Paul 
and Stolte, 1951, p. 74). 

Furthermore, Whiteley’s material on Ci-miini, a dialect of Swahili, indicates 
that i and u have been lost before unvoiced, and not before voiced, consonants 
(Whiteley, 1965). 

“Of course free variation is not the only source of internal evidence for sound 
change. Complementary distribution resulting from accomplished conditioned 
change, and morphophonemic alternations representing still older processes, are 
also relevant. Free variation, however, is the only internal source regarding uncon¬ 
ditioned merger, and it also provides the most direct information about the phonetic 
conditions of change because there has been, as yet, no chance for intervening 
phonetic changes. 
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successions of types. This statement was not made explicitly with 
regard to the subtypological method but should be evident. For 
example, the statement that voiceless low vowels imply voiceless 
high vowels but not vice versa, and the dynamic evidence that 
there are instances in which voicelessness spreads from high to 
low vowels but not vice versa, can be restated in terms of typology. 
The language type defined by the presence of voiceless high vowels 
may be succeeded by the type in which all vowels may occur voice¬ 
less, but the opposite succession of types is excluded. In the sub- 
typological method, however, the pragmatic emphasis was on the 
discovery of significant types and their successives based on typo¬ 
logical comparison. In the first method, the types were treated as 
given, and the mechanism of change of type was investigated. A 
further difierence was the emphasis on the use of the comparative 
and direct historical approach in the first method. The origin of 
nasal vowels was to be investigated chiefly by comparing the re¬ 
sults of historically independent instances of reconstruction and of 
historically documented examples of change. In the subtypological 
method, the emphasis was on the use of internal change phenomena 
for individual languages without essential regard for their genetic 
connections. In fact, both methods can be utilized for either case, 
for internal reconstruction with regard to nasal vowels and for the 
comparative study of voiceless vowels. For the latter, comparative 
study of the Keresan and Shoshonean languages, which has already 
been initiated, is a potential source of enlightenment regarding the 
problems considered here . 44 

The third method that will be illustrated is that of intragenetic 
processual comparison. Historical independent reconstructions 
are compared as a test of the extent to which they are mutually cor¬ 
roborative, and to help in the selection among mutually exclusive 
hypotheses in individual instances by reference to other typologi- 
cally similar cases. As with the other methods with which we are 
concerned, the emphasis here is dynamic, that is, we compare lines 
of development rather than reconstructions viewed statically. It has 
been proposed, as a basic contribution of synchronic typology to 
historical linguistics, that synchronic universals serve as a touch¬ 
stone for the validity of reconstructed systems . 45 And it is certainly 
true that a violation of principles, valid for directly documented lan- 


44 See Davis (1966-B) and Voegelin, Voegelin, and Hale (1962-B), p. 48, for Uto- 
Aztecan, and Miller and Davis (1963-B) for Keresan. 

“Cf. Jakobson (1958). 
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true that a violation of principles, valid for directly documented lan¬ 
guages, precisely for an only indirectly attested language is always 
a suspicious circumstance which throws doubt on the reconstruc¬ 
tion. 

This criterion has been applied to Proto-Indo-European; but 
the question we shall ask here is not the one hitherto and quite 
justly asked, namely, whether the reconstructed Indo-European 
phonological inventory conforms to the universal norms of such 
systems. Instead we will ask whether the sequence of changes in 
the key instance of laryngals is plausible when considered with 
reference to other reconstructible or historically documented in¬ 
stances of change. A study that would illustrate this method should 
ideally be complete in that all instances of changes in systems of 
laryngals accessible to internal reconstruction, direct historical 
documentation, and comparative reconstruction should be included. 
In keeping with the present purpose, however, which is merely 
illustrative, a single non-Indo-European instance will be consid¬ 
ered, that of Coptic, and only in limited detail. There will also be 
occasional reference to non-Coptic materials. 

The Coptic data are of special interest from the methodological 
point of view for the following reason. They have come down to us 
in the form of five literary dialects, from the comparison of which 
it is possible to construct at least the general outlines of a Proto- 
Coptic. The Coptic dialects do not have laryngal consonants; but, 
as will be shown here, a comparative study will lead to the recon¬ 
struction of several consonants not known in existing dialects. In 
this instance earlier Egyptian, as written in the hieroglypic script 
and the structurally equivalent hieratic and later demotic, attests 
their actual existence where they would be postulated on the basis 
of Coptic, and the comparative evidence of Semitic and other Afro- 
Asiatic languages, as well as the transcription of Semitic words of 
an earlier period, gives evidence regarding their phonetic nature. 

The results presented here are part of a more extensive recon¬ 
struction effort. All previous work has been in terms of tracing the 
Egyptian antecedents of items found in Coptic. It has doubtless 
been done with substantial correctness, and the changes posited 
here do not differ in essentials from those usually assumed. Such 
an independent comparison of Coptic dialects in relation to Ancient 
Egyptian is similar in procedure to that of Romance linguistics in 
relation to Classical Latin. This approach is even more justified in 
the present instance because of the defective and arbitrary nature 
of hieroglyphic and demotic orthography. 
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We shall be chiefly concerned with two Proto-Coptic vowels 
symbolized here as *5 and s e, and we shall proceed by the discus¬ 
sion of a number of instances of correspondences among the dia¬ 
lects. The five standard literary dialects will be indicated by their 
usual abbreviations, and forms will be cited in accordance with a 
transcription system described in the accompanying footnote. 46 

1) SBa, AA 2 F a. 

Every Coptic word has a single high stress on one of the last 
two syllabics. All other vowels are reduced, and in reduced posi¬ 
tion only a limited set occurs, for example, never o, o, or e in any 
dialect in native words. When, as for example in compounds, a form 
with Vy or Vie diphthong occurs with low or (possibly) intermediate 
stress, the vowel may be lost and the y or w become syllabic. Com¬ 
pare, in S,| stoj (“smell”) with sti-nufa (lit. “smell-good,” i.e., “per¬ 
fume”). 

The above correspondence never occurs in word-final position, 
and it never occurs before certain consonantal correspondences. 
Examples containing 1 are: 

la) SB son, AA 2 F san (“brother”). 0 s6n. 

lb) S s otmaf, B sothmef, AA 2 F satmef (“to hear him”). *s6tm- 

( a )/- 47 

lb contains the third person masculine dependent form -(a)/. The 
aspiration in Bohairic th is automatic before any sonant. 

2) SBAA 2 a, F 4. °5 

Correspondence 2, unlike 1, is not restricted to nonfinal posi¬ 
tion. When nonfinal and followed by a consonant, it is limited to 
environments in which one of the three following consonant corre¬ 
spondences occurs, these being precisely the environments in 
which 1 is not found. These three correspondences are: 

3) SBAA 2 F h. 

4) SA 2 F h, BA x. 0 x 

5. SBA Z F 8, A x. *p 

46 The abbreviations used for the dialects are as follows: S, Sahidic; B, Bohairic; 
A, Achmimic; A 2 , Subachmimic; F, Fayumic. The transcription is self-explanatory 
except for the following: The vowel symbols epsilon and eta are rendered as « and 
e, respectively, and omicron and omega as o and o. Geminate vowel writings are 
transcribed by length. For a justification of both of these interpretations, see Green¬ 
berg (1962). The supralinear stroke that apparently symbolizes a reduced vowel is 
transcribed 'a . Beta is rendered by b, although its phonetic value seems to have been 
a bilabial unrounded semivowel. For a standard account of vowel changes from 
Egyptian to Coptic, see Steindorff (1951). What is said here regarding the develop¬ 
ment of Egyptian laryngeals is subject to the qualification that it is not impossible 
that larynegeals still survived in Coptic, particularly in Achmimic. On this see Till 
(1929). 
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That 1 and 2 represent the same protophoneme is shown not 
only from this complementary distribution but from morphophone- 
mic alternations. No verb of the same class as ° s5tm(&)f (lb above) 
occurs with correspondence 1 before °/i, °x, and g, but instead cor¬ 
respondence 2 makes its appearance. The following is an example 
in which 2 is followed by *7i. 

2 a) S ndhmaf, BAA 2 nahmef, F nehmef (“to save him”). 
* n6hm(a)f. 

All of the dialects except B have long vowels indicated ortho- 
graphically by geminate vowel symbols. Long vowels occur only 
as the syllabic of stressed syllables, and they never appear in word- 
final position. Among the correspondences involving long vowels 
is the following: 

6) SAA 2 a:, B a, F e: 

An example of this correspondence is: 

6a) SAA 2 ka:f, B khdf, F ke:f (“to put him”). 

Correspondence 6 is evidently the same as correspondence 2, 
except for vowel length, in those dialects in which this feature oc¬ 
curs. Moreoever it is found in verb forms with the same formation 
as that of lb and 2a. The present example belongs more exactly to 
the most important class of verb stems with two consonants. It is 
thus parallel to the following form: 

6 b) S bolaf, B bolef, AA 2 F bdlef (“to loosen him”). We there¬ 
fore have reason to see here an occurrence of the protophoneme °o. 
Moreover, it cannot be accidental that, except for length, 6 is iden¬ 
tical with 2, the form that a o takes before °h, *x, and °g. The natural 
conclusion is that the same conditioning factor (i.e., aback continu¬ 
ant) must have been present. Note that Proto-Coptic has front con¬ 
tinuants °s, and/which do not exercise this effect. That the last 
conditioning factor should be voiceless is not a necessary assump¬ 
tion because all the reconstructed fricatives are voiceless and the 
distinctive features need only be fricativity and back articulation. 
Because, when consonants are lost, it frequently happens that the 
preceding vowel is lengthened, we may consider the long vowels 
of the dialects other than B to be the historical continuation of * o 
plus the lost consonant. We will symbolize this consonant as H 2 
and thus reconstruct 6 a as 0 k oHof. Further evidence for the second 
mora of a long vowel in 6 representing a consonant at an earlier 
stage is that in A, one of the Coptic dialects, a final unstressed vowel 
written e develops after a sequence of final consonant plus sonant. 
For example, A has satme as the qualitative (i.e.. stative) of the 
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verb “to hear” corresponding to S sotam ( <> sot(a)m). A similarly 
has final e when a long vowel precedes a sonant, for example, 
A y6:re (“canal”) as contrasted with S y:r.r. A therefore treats the 
last mora of a long vowel as though it were a consonant. 

It was noted earlier that the long vowels do not normally ap¬ 
pear in word-final position; therefore, where correspondence 2 
occurs in word final, we should also assume the disappearance of 
H 2 . Hence we reconstruct the following word as 9 1^>H 2 : 

6b) SAA 2 B la, F le (“slander”). 

Compare 6c) SA 2 sdh, AB sax, F seh. (“scribe”). 

The absence of vocalic length preceding word-final, as con¬ 
trasted with length before word-medial, preconsonantal H 2 can be 
accounted for in two ways. Either VH 2 > V: in all environments ori¬ 
ginally and word-final long vowels were shortened, or word-final 
H 2 , unlike medial H 2 , was lost without lengthening the preceding 
vowel. 47 

The identify of correspondences in vowel quality between in¬ 
ternal long vowels and final stressed vowel is not confined to cor¬ 
respondence 2 but is general throughout Coptic. This fact can hardly 
be an accident. We, therefore, interpret the pairs of internal long 
vowels and final stressed short vowels as representing the same 
vowel in each instance. Whether length in every instance results 
from loss of a consonant remains provisionally undecided. The evi¬ 
dence outlined below regarding the same vowel “ o, however, 
strongly suggests a second lost consonant. 

We find another matching pair of correspondences between 
word interior long vowel and final short vowel as follows: 

7) SAA 2 5:, Bo, F a: 

8) SBAA 2 5#, F a# 

Examples of 7 and 8 are: 

la) SAA 2 bo:ne, B boni, F bd.ni (“be bad”). 

8a) SBAA 2 ro, F la (“mouth”). 

Besides the phonetic resemblance of this correspondence to 1, 
we have morphophonemic evidence that 8, and hence 7, must in¬ 
volve ° 5 . In the independent pronominal forms of the second and 
third person, we have a uniform base followed by the pronominal 
suffixes already quoted in lb and 6 a. This base appears before an 
overt consonant in the third masculine singular and elsewhere. 

8b) S (a)nto/, B (a)nthof, AA 2 B (a)ntaf. t> (a)nt5f(” he”). 

47 Medial H 2 usually occurs before a following consonant. Where, however, it 
is intervocalic, it is normally reflected by a short (i.e., nongeminated) vowel in Coptic. 
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The stressed vowel here shows correspondence 1 and is, there¬ 
fore, reconstructed as . The second person feminine pronoun, 
however, displays a final stressed vowel with correspondence 8. 

8c) SAA 2 (a)nta, B ( a)ntho , F (s)nta. 

We therefore interpret it as containing the same vowel 
Since correspondence 8 differs from 2 which we interpreted in 
final position as * H■>, the consonant involved must be a different 
one. We symbolize it as H u and hence reconstruct la, 8a, 8b, and 
8c as °b6H x nd, 0 r:>H u *(a)ntof, and *(s)nt r 6H x , respectively. 

We now consider the front vowel corresponding to “d The fol¬ 
lowing correspondence of stressed internal short vowel is frequently 
found: 

9) SB d, AA 2 F 4. 

It is possible to cite at least one minimal contrast with * 0 \ 

9 a) SB bol, AF bdl. °b5l (“outside”). 

9b) SB bdl, AA 2 F bel (“eye”). 

We symbolize this new vowel as °e, hence °bel (“eye”). 

For °e, we find a contrast between other second and third per¬ 
son suffixes and the second person feminine suffix parallel to that 
for a o cited in 8b and 8c. 

10) SBAA 2 4, F e. 

The pair of contrasting forms just alluded to are: 

10a) SB ndf, AA 2 F n4f. °nef (“to him”). 

10b) SBAA 2 ne, F ne (“to you [f]”). 

In 10a we naturally reconstruct °4 since it represents correspon¬ 
dence 9 as above. In view of the parallelism with ( a)ntoH x (“you 
[f]”), we posit n4H t as the protoform for 10b. 

We should now expect a correspondence word internally in¬ 
volving long vowels and identical in quality with 10, representing 
4H x , in this position as follows: 

11) SAA 2 e:, B e, F e: 

It is in fact found, as in the following example: 

11a). SAA 2 me:ra, B meri, F me:ri. a meH,ra. We have now 
found correspondences representing 0 5H 2 , °oH x , and a 4H l . We 
have yet to find evidence for a eH>. Here there are apparently no 
morphophonemic clues; however, we do find another pair of corre¬ 
spondences identical in quality, one involving long vowels in word 
medial, the other, short stressed final vowels. 

12) S a:, B a, AA 2 F 4: 

13) SB a#, AA 2 F e# 
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13a) S md:ta, B mati, AA 2 me.te, F me.fi. °meH 2 td (“to 
reach”). 

13 b) S wa, AA 2 F we (“one”). °weH 2 . 

Several observations, however, are to be made regarding 12 
and 13. It will be noted that 13 is, in fact, identical with 9, and 12 is 
also identical with 9, except for vowel length. Thus, *e, unlike “a, 
does not show special protoallophones before those back fricatives 
that survive in the existing dialects. Hence it is not surprising that 
before presumed H 2 it only shows length in word medial and is 
identical in word final. The other observation to be made is that 
examples of 13 are difficult to find and the one cited was probably, 
as shown by Bohairic wai, not word final. This form should prob¬ 
ably be reconstructed as <tt weH 2 j 3 . The rarity of H 2 in word final 
suggests that perhaps *H 2 # > "H,# at an earlier stage. With this 
reservation, as indicated by parentheses, the results thus far are 
summarized in table 4. 


TABLE 4 

Summary of Constructed Proto-Coptic Forms 


Reconstructed 

Corresponding i 
in existing dia 

: orms 

lects 


protoform 

H 

El 

E9 

ES 


Remarks 


5 

5 

a 

a 

a 

Except before h, x, q, and H 


a 

a 

e 

4 

4 

Before unvoiced back fricatives as 
well as before H 2 # 

°:>H2 

d: 

a: 

4: 

4: 

4: 


*5Hi# 

5 

5 

5 

5 

a 


*6Hi 

5: 

5: 

, 5: 

5: 

a: 



, 

, 

, 

, 

4 


€ 

a 

a 

€ 

€ 


(°eH 2 #) 

(a) 

(a) 

d) 

(<9 

(e) 


a eH, 

a: 

a: 

4: 

4: 

4: 


°eH,# 

€ 

€ 

4 

4 

e 


*eH x 

e: 

e: 

4: 

4: 

e: 



We now consider evidence for the existence and identity of H, 
and H 2 when not immediately following a stressed vowel. In post- 
stressed syllables, which are always final syllables, only one vowel 
phoneme is reconstructible. It appears as I or a (the supralinear 
stroke) when followed by final consonant, and as SAA 2 e, BF i, 
when immediately followed by word boundary. In both instances in 
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the earlier examples it is symbolized as “a. There is evidently no 
chance of distinguishing H t from H 2 in this position. 48 

In prestressed position, a considerable variety of correspon¬ 
dences is found involving absence of vowel, or differing patterns 
of occurrences of a or e. In addition we find unstressed i and u 
which can be shown to represent syllabic forms of j and w in re¬ 
duced syllables. Earlier the example of S stoj (“smell”) and sti- 
nufe (“smell-good,” i.e., “perfume”) was cited. We may add here 
S h5w’ (“day”) as compared with hu-misa (“birthday,” lit. “day of 
birth”). There are also instances of liquids and nasals in reduced 
forms, that is, preceded by the supralinear stroke here transcribed 
a. In such instances, some scholars interpret ar as syllabic r, and 
analogously for other liquids and nasals. 49 An example is S sor (“to 
scatter”) as an independent verbal form, and the reduced form 
sar- (interpreted by some as phonetically sr-) with the following 
nominal object. 

Where in prestressed syllables there is evidence for Hi or H 2 , 
we find a reduced vowel appearing as a and e in different dialects 
in a variety of patterns not yet fully accounted for. That, however, 
a reduced vowel followed by H 2 may appear as a in all dialects is 
shown by the verbal forms with final stem H 2 . Thus, parallel to such 
alternations as S sor (“to scatter”), sor-af (“to scatter him”), sar- 
(“to scatter [something]”), we have S jo (“to wash”); ja;/(“to wash 
him”); ja- (“to wash [something] ”). The second of these, ja:f, shows 
correspondence 6 as indicated by its form in other dialects, and is, 
therefore, to be reconstructed as ^jaHzf. Hence ja-, which takes this 
form in all the dialects, goes back to j(a)H 2 -. We shall number this 
correspondence 14. 

14) SBAA 2 F a (with low or secondary stress). 

At this point we resort to the causative formations with pre¬ 
fixed t- to give us information regarding the reflexes of and H 2 in 
prestressed syllables. A verb such as *gopa (“to become”) has a 
causative which, on the basis of correspondences previously cited, 
is tgpaH j. Hence, when we find SB asaj, AA 2 F asej (“to be many”), 
alongside its causative SBAA 2 taso x F tasa, we may, in conformity 
with our interpretation of ja- with vowel correspondence 14 as 
j(a)H 2 , reconstruct °{a)H 2 sej and °t(a)H 2 s5H i. respectively. A 
different correspondence, 15, is found in other causatives: 

48 However, as Polotsky (1939) shows, H. 2 is under certain statistically rare con¬ 
ditions reflected as Fayumic c instead of i. 

“On this point see Till (1951) and the literature cited there. 
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15) SBF a, AA 2 e 

An example is SB taka, AA~ teka, F taka (“to destroy”), for 
which the simplex does not exist in Coptic. Since nonlaryngeals 
have either zero or the supralinear stroke a, it seems reasonable to 
attribute this correspondence to our missing H v Hence we posit 
*t(a)HikaHi in this and similar instances. 

All verbs that appear in noncausatives with initial vowel with¬ 
out preceding consonant, when they have causatives, show either 
14 or 15 in the initial syllable. Thus S on(a)h (“to live”) has the 
causative in S tanha, in which the initial syllable shows correspon¬ 
dence 14. Hence it seems reasonable to reconstruct the simplex as 
H 2 on{d)x, and the hypothetical noncausative of t> t(a)H,koH l (“to 
destroy”) as °H,6k (“to perish”). Evidently initial //, or H 2 is lost 
before a stressed vowel. 

Since we may consider the specific set of verbs which have a 
t- causative as a reasonable sample of Coptic verbs, the fact that 
every verb with initial stressed vowel in Coptic displays reflexes 
of either H x or H 2 when it has a t- causative leads to the conclusion 
that all initial stressed vowels in Coptic formerly had H initially; 
but, of course, where no alternation exists we can only reconstruct 
with a cover symbol H because we cannot tell which of the two it is. 

Because, in the form *(a)H 2 S€/ (“to be many”), H., appears as 
correspondence 14, we may expect examples of 15 in similar posi¬ 
tion to reflect (a)HiCV ...; as in the following examples: 

15a) SB awan, AA 2 etcen, F awen (“color”). 

We accordingly reconstruct a (a)HiWen. 

A further fairly^ common initial unstressed vowel correspon¬ 
dence preceding CV ... is the following: 

16) SBAA 2 F e 

as is found, for example, in 

16a) SBAA 2 F eset (“ground”). 

Because we have not accounted for initial sequences in which the 
laryngeal is in the second position and have seen that before an ini¬ 
tial stressed vowel H is simply zero, we may suspect that 16a repre¬ 
sents an earlier *(a)sHet. Here again, before a stressed vowel there 
is no way in the absence of alternations to decide between Hi and 
H 2 . Evidently H l and H 2 may modify the quality and length of pre¬ 
ceding vowels but exercise no such effect on the succeeding vowel. 

We have gone about as far as it is possible to go on Coptic alone. 
The reconstructed units symbolized here as Hi and H 2 appear con¬ 
sistently in earlier Egyptian as consonants that can be considered 
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phonetically a glottal stop (?) and voiced pharyngeal (‘), respec¬ 
tively. 50 The only real point of discrepancy is that, in all dialects, 
forms with prestressed a, which, on the basis of alternations in 
causatives, was reconstructed as (a)H 2 , reflects (d)H t in a fair num¬ 
ber of instances; for example, SB an ok, AA 2 F anak, which goes 
back to Egyptian {o)?n5k, rather than to °(o)‘n5k = (o)H 2 nok. 

We may summarize the reflexes of Hi and H 2 in the following 
list; its parallelism to the most commonly posited developments of 
the Indo-European laryngeals should be obvious. 

1) Nonfinal laryngeals following a stressed vowel are lost and 
produce length. 

2) Final laryngeals are lost without producing length. 

3) Laryngeals preceding a vowel do not produce length. 

4) Certain laryngeals change the vowel quality of certain pre¬ 
ceding vowels. 

5) Laryngeals in reduced syllables are accompanied by re¬ 
duced vowels which survive where vowels with nonlaryngeals 
under the same accentual condition are lost. 

6) For this reduced vowel, it is impossible to tell which vowel 
has been reduced (e.g., “e or °o), but the laryngeal involved is 
identifiable in certain forms (e.g., the causatives). 

7) An initial sequence of nonlaryngeal consonant plus laryn¬ 
geal plus vowel develops a preceding, low-stressed shwa, whereas 
sequences of nonlaryngeals have no initial vowel. 

8) Long vowels developing from laryngeals followed by tv or 
y display a marked tendency to shorten the resulting long diph¬ 
thong. (This point has not been illustrated. Compare Indo-European 
treatment of e:u and similar combinations.) 

9) Laryngeals tend strongly to metathesis, which usually re¬ 
sults in their preceding consonants they formerly followed. (An 
example is S sope [“become”] < * sop(3)H u as compared with the 
qualitative si:p < °s5Hip in which Egyptian indicates that the 
original sequence was s-p-Hi. 

10) Intervocalic laryngeals are lost without producing vowel 
length, but they often change preceding vowel color. (This point, 
likewise, was not illustrated here.) 

50 Such at least seems to be the situation not long prior to the Coptic period. 
However, 5 represents two apparently different Egyptian sounds, one y-like and the 
other possibly a glottal stop. Both of these may appear in Coptic as i in stressed syl¬ 
lables but under further conditions that cannot be specified on the basis of present 
evidence. In addition, some instances of Proto-Coptic H, arise from earlier r and t 
which sometimes apparently become ? . 
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11) All words that begin in the existing dialects with a stressed 
vowel originally had an initial laryngeal. 

With regard to the development of vowel length in sequences 
consisting of vowel plus laryngeal plus consonant, it maybe pointed 
out that the common formulation of this process as “compensatory,” 
implying perhaps a feeling of collective guilt at having repressed a 
consonant, conceals the phonetic problem involved. Here the evi¬ 
dence of Hebrew is valuable because it shows, precisely before 
consonants but not when the consonant is word final, the develop¬ 
ment of an extra vocalic segment with the same vowel quality as 
that of the vowel preceding the laryngeals. These are the so-called 
Hatephs or “hurried shwas,” for example, yaamob (“he stands”) 
< a pa mob. The sequence ya a mob < ya:mob as a possible further 
development is easily understandable; and this development ac¬ 
tually occurred with regard to the glottal stop in Hebrew in the pre¬ 
historic period, for example, yo-.mer (“he speaks”) < * ya:mer < 
yammer. Compare also Western transcriptions of Arabic words such 
as Kaaba = Arabic kaba and the existence of “echo vowels” in 
some Amerindian languages after ? . 

As a final principle of dynamic comparison, we consider the 
intragenetic mode. The following may serve as a preliminary char¬ 
acterization. The comparison is confined to a genetically delimited 
group of languages. Empirical hypotheses of a diachronic nature 
are advanced. They are empirical in the sense that it is clearly 
stated what would constitute a violation. They are diachronic in that 
they refer to linguistic changes within the family. Typically they 
take on one of two forms. Either they state that, of two or more mu¬ 
tually exclusive changes, onlyone may take place (although the 
change is not inevitable, its alternatives are denied) or that, of sev¬ 
eral changes, one must take place earlier than the others. 51 Here 
again, it is not stated as inevitable that the change will take place. 
Only the order of their occurrence is predicted if they do materialize. 
Although the hypotheses are stated in terms of properties of a parti¬ 
cular language family (e.g., they may mention such categories as 
“weak verbs in English,” “palatalized consonants in Celtic”), they 
may be viewed as exemplifications of universal diachronic hypo¬ 
theses in which the variables have been filled in with proper name 
specifications. 


51 These two types of statements are equivalent to the diachronic universals 
discussed in Greenberg (1966b). 
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Intragenetic comparison is illustrated here with reference to 
the Slavic system of nominal declension. Attention was initially 
directed to this topic, because of a problem that arose in connection 
with the well-known overall tendency in languages for certain cate¬ 
gories (the so-called unmarked) to receive zero expression, while 
opposing marked categories typically have overt expression. Ap¬ 
parently contravening this principle is the well-known existence in 
some Slavic languages of extensive classes of nouns (basically the 
hard feminines and neuters) which show the opposite of the ex¬ 
pected phenomenon. Although the singular is to be considered un¬ 
marked as against the plural, and the direct cases (nominative, 
accusative) as unmarked in comparison with the oblique cases 
(genitive, dative, instrumental, locative), these languages have, in 
certain classes of nouns, an overt desinence for the doubly unmarked 
nominative singular and a zero for the doubly marked genitive 
plural. This fact may be illustrated by the following examples from 
Standard Czech: zena (nom. sing.), zen (gen. pi., “woman [f]”); 
mesto (nom. sing.), mest (gen. pi., “city [n] ”). On the other hand, 
there is also an extensive set of nouns which does show the expected 
type of ending, for example, hrad (nom. sing.), hradii (gen. pi., 
“castle” [m]). Hence Czech and the other Slavic languages that 
show analogous phenomena do not constitute exceptions to the 
principles stated provided one specifies that in no language does 
a marked category have zero as a sole allomorph; but such a state¬ 
ment is not really satisfactory because it is well known that the 
zeroes in both instances, where predicted, as in the nominative 
singular, and contraindicated, as in the genitive plural, arose by the 
same sound change, the loss of the jers (u and t) still found in Old 
Church Slavonic. Thus the present nominative singular hrad and 
genitive plural %en at an earlier period possessed overt endings as 
seen in the corresponding Old Church Slavonic forms gradu and 
zenu. 

The loss of l and u in all word-final and certain word-medial 
positions conforms to certain typical conditions for vowel loss, as 
was pointed out in the earlier discussion of unvoiced vowels. As 
a phonological phenomenon it therefore makes sense; but it is, of 
course, but an illustration of what has been a commonplace since 
the time of the neogrammarians. Its effects on the morphological 
system are random, producing by the very same change zeroes in 
categories where they are both expected and unexpected. If this 
were the whole story, how would one find the extensive conformity 
to certain synchronically stated principles, such as the preference of 
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unmarked categories for zero and marked categories for overt ex¬ 
pression, which in fact exists? 

The answer may be expected to lie in the direction of certain 
dynamic selective tendencies. Synchronic regularities are merely 
the consequences of such forces. It is not so much again that “ex¬ 
ceptions” are explained historically, but that the true regularity is 
contained in the dynamic principles themselves. 

These principles, where morphology is concerned, may be ex¬ 
pected to lie chiefly in the area of analogical change viewed as the 
spread of one allomorph at the expense of another. The loss of final 
jers in Slavic produced, in effect, a laboratory situation in that it re¬ 
sulted in zero allomorphs both in a category in which they should 
be favored (nominative singular) and disfavored (genitive plural). 
We may now consider the situation resulting from the loss of jers 
separately for each of these two categories, beginning with the gen¬ 
itive plural. 

Because the ending of the genitive plural was u in most declen¬ 
sional classes, the dropping of final u produced a situation in which 
zero was by far the most common allomorph occurring in all three 
genders and in the most numerous classes in each; however, after 
this change, there did remain two overt endings. The masculine 
u-stems, a very restricted class, had in Old Church Slavonic the 
ending -ovu, historically the same ending as u, since -ov- derives 
from an original o-grade in stemfinal ulw nouns. This -ovu, of course, 
became -ov. The i-stems, which were chiefly feminine but included 
some masculines in Old Church Slavonic, had an ending -Ijl from 
earlier -yu. With loss of final -l, this ending became -y, which takes 
various forms in the Slavic languages. When the -y was stressed, it 
became -ej in Russian, and I shall use -ej as the citation form for this 
allomorph. To summarize, with loss of final jers the genitive plural 
had three allomorphs zero ~ov~ ej, of which the first was by far the 
most frequent. 

In the nominative singular, both -u and -l existed in certain ex¬ 
tensive categories of nouns. When -t was lost, it left a trace in the 
palatalization of the previous consonant (unless this was already 
“soft” because of an earlier -i-). The ending -u existed in the nomi¬ 
native singular of hard o-stems, the dominant category in masculine 
nouns, and in u-stems, a limited group, as has been seen. In mascu¬ 
line soft stems (i.e., those historically with stem final -i), by a regular 
prehistoric change already exemplified above for the genitive plural 
of i-stems (-Ijl < °yu), the nominative singular had -1. An example 
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is the word for “man” in Old Church Slavonic, which, in the nom¬ 
inative singular, is mqzX < °mqgjX < mqgju. In addition the i-stems, 
whether masculine or feminine, had the ending -X in the nomina¬ 
tive and accusative singular. All of these categories, therefore, had 
zero after the loss of the jers. On the other hand, no neuter had -u 
or -X (most had -o for hard stems, -e for soft stems), and the dominant 
feminine class of a-stems had the overt ending -a in the nominative 
singular. In the nominative singular, then, after the loss of jers, 
zero was the dominant ending in masculine nouns, was present in 
a substantial minority of feminines (the i-stems), and occurred not 
at all in the neuter. The alternants for the nominative singular 
were, then, a ~ o ~ e ~ zero. 52 Hence, after the loss of the jers, 
zero was the dominant allomorph in the category in which it should 
not be expected (genitive singular), and only one of several com¬ 
mon allomorphs in a category in which it should be expected (nom¬ 
inative singular and the accusative singular of inanimates that are, 
in Slavic, identical in the nominative and accusative). 

With regard to the genitive plural, we hypothesize that of the 
three alternants zero, -ov, and -ej, the first will never replace the 
second or third. If there are any instances of analogical spread, it 
will be at the expense of the zero allomorph. The historical evidence 
is, in fact, in favor of this hypothesis. In particular, -ov has tended to 
spread at the expense of the zero ending. In one language, Upper 
Lusatian, except for a small remnant with zero, all of the nouns in 
the language have -ov. In Russian dialects, -ov has spread to hard 
feminines and neuters (e.g., knigov, mestov ) so that practically all 
nouns have overt genitive plural endings. In the Serbo-Croatian 
literary language, all nouns have nonzero genitive plural endings, 
the dominant form being -a: of still mysterious origin, but with -t 
< ej also in certain nominal classes. It is fair to say that, in every 
single Slavic dialect or standard language, zero has lost ground. 
Nowhere is it now the dominant allomorph, and in some instances 
it has almost completely disappeared. The only exception to the 
spread of nonzero endings of which I am aware is that in Polish, 
from the fifteenth to the eighteenth century, a small number of i- 
stems replaced their inherited ending by zero (e.g., myszy [gen. pi., 

52 I have not included here the various forms of the nominative singular (or the 
neuter nominative-accusative singular) which involve truncation of the stem com¬ 
mon to the remaining cases, for example, the feminine u-stems that have nominative 
singular -y and, in the remaining cases, -ov plus the usual consonant stem endings. 
Such truncations behave like nonzeroes. All of these classes have a severely re¬ 
stricted membership. 
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“mice”] with -y < -ej was replaced by mysz). b3 This trend was sub¬ 
sequently reversed, and modern Polish has myszy. 

The inverse hypothesis concerning the nominative singular is, 
of course, that the nonzero allomorphs will not gain ground at the 
expense of the zero allomorph. If there is any change, it should be 
in the opposite direction. This hypothesis appears to be verified by 
the historical evidence from Slavic languages without exception. 
I do not know of a single instance in which the zero of the mascu¬ 
line basic o-/jo-stems and u-stems, or that of the i-stems, has been 
replaced by an overt ending. At the same time, the overt endings 
-a for the feminine, -o/-e for the neuter have in general been main¬ 
tained, since they have a function within the gender system, mark¬ 
ing the feminine and neuter as against the zero of the masculine. 
The situation in the nominative singular in Slavic after the loss of 
jers is represented in table 5 for the major declensional classes. 

TABLE 5 


Slavic Nominative Singular after Loss of Jers 


Gender 

Hard 

Soft 

Masculine 

zero 

'zero 

1. Feminine (a-stems) 

a 

'a 

2. Feminine (i-stems) 


'zero 

Neuter 

o 

'e 


Nevertheless, where there has been change in this relatively 
stable situation, it has been in the direction of the spread of zero to 
the feminine a-stems, rather than vice versa. This change has taken 
place in West Slavic and has gone farthest in Upper Lusatian and in 
Slovak. Here the i-stems have coalesced with the soft a-stems; and, 
in the merged declension, it is precisely the zero of the nominative- 
accusative which has been carried over from the i-stems, whereas 
all the other inflections come from the a-stems. The same tenden¬ 
cies are noticeable in Polish and in Czech. In the latter, an inter¬ 
mediate declension has arisen (e.g., dlah, “palm of the hand”) 
alongside the a and i feminine declensions with the zero of the 
nominative-accusative singular from the i-stems and the remaining 
forms from the a declension. These are former a-stems that have 


53 Klemensiewicz et al. (1955), p. 299. 
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replaced their overt endings of the nominative and accusative sin¬ 
gular with zero, and not former i-stems that have acquired the re¬ 
mainder of their inflection from the a-stems. 

Both hypotheses then, the favoring of the zero alternant in the 
nominative singular and the overt alternant in the genitive plural, 
are verified by the historical linguistic data. 

We have seen that, in the genitive plural, after the loss of the 
jers, there were three alternants zero ~ ov ~ ej. Our first hypothesis 
stated that zero was disfavored as against the two overt allomorphs. 
We may now inquire whether it is possible to set up any hypothesis 
regarding the relation between -ov and -ej. 

There are certain expectations based on the observation of these 
and similar instances. Thus, other things being equal, we may hypo¬ 
thesize that -ov, which was originally the genitive plural of a mascu¬ 
line “hard” (nonpalatalized) declension, will more easily spread 
into a masculine than a feminine or neuter declension, and into a 
hard declension than a soft declension. Such statements are easily 
converted into refutable diachronic implications. Spread of ov into 
a feminine or neuter class implies previous spread into a masculine 
class, and so on. 

In the present instance, there is just one declensional class, the 
masculine o-stems, which agrees in gender and nonpalatality with 
the u-stems. We may, therefore, advance the hypothesis that spread 
to any other class implies previous spread to this class. Because the 
third genitive plural alternant -ej belongs initially to a soft declen¬ 
sion which is predominantly feminine with a few marginal mascu¬ 
lines, -ov will be favored over -ej for the masculine o-stems. 

Such is, in fact, the case, in that wherever else it may spread, it 
is also found in this class, and that where it is found in several de¬ 
clensions, the direct historical evidence shows its prior presence in 
the masculine o-stems; however, this development is not an inde¬ 
pendent event in the various Slavic languages. These two declen¬ 
sions have already largely merged in Old Church Slavonic, the 
original u-stems being distinguishable on the whole by greater 
frequency of inflectional variants stemming historically from the 
u-declension. Hence, the process started before the loss of jers with 
the consequent zero allomorph in the genitive plural of the o-stems. 
The initial conditions for this merger were the resemblance in gen¬ 
der and nonpalatality, but it may be conjectured that the agreement 
of both declensions in having -u in the most frequent (unmarked) 
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cases, the nominative and accusative singular, was a precipitating 
factor in the merger. 54 1 shall return to this point later. 

In the course of the merger, individual Slavic languages often 
retained inflections inherited from both declensions, sometimes 
with secondary redistributions of function. Nevertheless, the inflec¬ 
tions of the far more numerous o-class were normally dominant. It 
is precisely in the genitive plural, where the Slavic languages, after 
the loss of final u, inherited a zero from the more numerous o-stems 
and ov from the u-stems, that the triumph of the w-stem inflection 
was most widespread and complete. Thus, Vaillant summarizes the 
result of the merger insofar as it concerns the survival of original 
u-stem inflections in the following terms: “L'extension de ces desi¬ 
nences est tres limitee. Elle est plus notable au nominatif et surtout 
au genitif pluriels.” 55 

We may seek to generalize concerning the factors involved in 
declensional merger which were seen to operate in the instance of 
the hard o- and w-stems. Agreement in palatality, gender, and iden¬ 
tity of inflection in the nominative and accusative singular may be 
conjectured to be necessary and sufficient conditions for merger; 
and, where other factors such as marking do not intervene, the 
forms of the more frequent declension will triumph. Such a thesis 
involves, of course, factors that, while not exclusively confined to 
Slavic (e.g., gender and the distinction of palatal and nonpalatal 
stems), are sometimes absent in other instances; therefore, it would 
have to be restated for certain other families of languages. 

This particular thesis is verified in a whole series of instances 
in Slavic; however, statement in the form of necessary and sufficient 
conditions is not an empirical formulation, as can be shown from 
the following example. There were in early Slavic three classes of 
neuter consonant stems, all small in number and having as a common 
feature the possession of two forms of stem, a shorter in the nomina¬ 
tive and accusative singular (in neuters, the nominative and accusa¬ 
tive are the same in all numbers), and a longer, containing what is, 
from the synchronic point of view, an “extension,” for the remaining 
cases of the singular and the entire plural. On the basis of these ex¬ 
tensions, we may call them the en-, ent-, and es-stems. 


54 Josselson (1953) reports for conversational Russian a frequency of 50.7 per¬ 
cent for the combined nominative and accusative singular and 49.3 percent for all 
remaining cases. 


“Vaillant (1950-1958), II, 91. 
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TABLE 6 


Stem ending 

Case 


Definition 

Nominative-Accusative 
Singular 

Genitive Singular 

-en 

vreme 

vremen-e 

time 

-ent 

otroce 

otrocet-e 

“infant” 

-es 

slovn 

sloves-e 

“word” 

-0 

sel-o 

sel-a 

“village” 


In table 6 the shorter stem of the nominative-accusative singu¬ 
lar is given along with the genitive singular to exemplify the ex¬ 
tended stem. In addition the hard thematic o-stem neuters, the 
dominant neuter class, and one without extensions, are included. 
The forms cited are from Old Church Slavonic. The conditions for 
merger between the es- and o-stems are evidently present because, 
in addition to gender and nonpalatality, there is the factor of agree¬ 
ment in the nominative-accusative singular-o. We likewise hypoth¬ 
esize that the more frequent o-stems will triumph, so that we may 
expect that, as the result of merger, words like slovo will have geni¬ 
tive singular slova in place of slovese, and will similarly coincide 
with selo in the remaining forms of their declension. Here again 
the process has already commenced in Old Church Slavonic, and 
the dominance of o-stems is clear in that, on the whole, only original 
es-stems have variant forms from the two declensions. The process 
is complete in practically all contemporary languages; however, 
that Old Church Slavonic probably represents the merger in incipi¬ 
ent form not yet carried through everywhere in Slavic territory is 
shown by modern Slovene, which still retains the distinction be¬ 
tween o- and es-stems. We can always say that the merger will even¬ 
tually take place in Slovene also, but we have waited roughly 1,000 
years and it has not occurred. Hence predictions of this kind without 
a stated time limit are not empirically refutable. We can always wait 
longer for it to occur. On the other hand, Slovene has also kept the 
other neuter consonant declensions separate from the o-stems; 
hence, the familiar implicational thesis holds here as elsewhere in 
Slavic and can be stated in the following terms: Merger of the en- 
and ent-stems with the o-stems implies previous merger of the es- 
stems with the o-stems. The decisive importance of identity in the 
nominative-accusative singular is further shown by the occurrence 
of merger of these other classes with the o-stem, or its palatalized 
counterpart, the e-stems, when further phonetic change produces 
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identity in the unmarked nominative-accusative singular (e.g., en- 
stems in Ukrainian). 

We may note that in the three neuter consonant classes we are 
once again close to a “laboratory” situation in which cetera are in¬ 
deed paria. The three consonant classes agree in gender and non- 
palatality but differ in the factor of identity in the unmarked cases 
with the thematic neuter declension. 

Because the combined frequency of the oblique singular to¬ 
gether with the entire plural is roughly equal to that of the nomina¬ 
tive-accusative singular, we might have expected that, in merging 
with the o-stems, the es-stems could have analogized in the oppo¬ 
site direction, generalizing the extended stem to produce a declen¬ 
sion 9 sloveso (nom.-acc. sing.), 8 slovesa (gen. sing.), and so on. In 
fact, such a development has taken place rather widely with just 
one noun of the es-class, namely kolo (“wheel”). Russian, Ukrainian, 
Lower Lusatian, and Slovak all agree in generalizing the extended 
stem in just this word, and Upper Lusatian has koleso and kolo as 
doublets. Kuznetsov conjectures that the survival of the -es form in 
this word in Russian is the result of the frequency of its use in the 
plural. 56 If his conjecture is correct, then the nominative and accus¬ 
ative plural may be expected to be the most frequent cases, and 
these, of course, have the -es extension. 

Thanks to the data provided by Steinfeldt, who gives the fre¬ 
quencies for individual inflectional categories of all the more fre¬ 
quent nouns in modern Russian, it is now possible to test this thesis, 
at least insofar as it pertains to Russian. 57 In table 7 are listed all 
words that have survived in modern Russian of the words cited by 
Diels in his Old Church Slavonic grammar as belonging to the -es 
declension. 58 We see, indeed, that kolo is most frequent in the 
plural. 59 Generalizing the example of kolo, we may say that a set of 
relative frequencies can be mapped into a chain of diachronic im- 
plicational hypotheses. Of course, due regard would have to be 


56 Kuznetsov (1953), p. 83. 

57 SteinfeIdt (1965). 

58 DieIs (1932), p. 169. 

59 Slovak has doublets telo-teleso and slovo-sloveso. For both pairs, the forms 
in -eso are neologisms, of lesser frequency and with specialized technical meanings, 
as noted in Stanislav (1957-58) II, 231. The same is true in Czech. Thus telo is 
“body” in the ordinary sense, teleso is a solid in geometry; slovo is “word,” but 
sloveso is a modern coinage meaning “verb.” It should likewise be noted that the 
modern representatives of Old Church Slavonic, nebo (“sky”) and cudo (“miracle”) 
often have -es extensions in the plural only, which is recognized as an example of 
Old Church Slavonic influence. 
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TABLE 7 


Russian Survivals of -es Declension 


Modern Russian word 
belonging to -es 
declension 

Frequencies according to Steinfeldt 

Definition 

Singular 

Plural 

nebo 

97 

3 

“sky” 

telo 

95 

5 

“body” 

lico 

84 

16 

“face” 

delo 

75 

25 

“thing” 

cudo 

54 

46 

“miracle” 

slovo 

53 

47 

“word” 

derevo 

44 

56 

(t, yy 

tree 

keleso 

16 

84 

“wheel” 


given to the statistical significance of the frequency dilferences. 
Thus, if any word on this list generalizes the es-stem, it should be 
kolo. The generalization of the es-stem in slovo implies its generali¬ 
zation in derevo and kolo, and so on. 

It will not be possible in the present connection to illustrate the 
further series of intragenetic hypotheses verified by the historical 
evidence even in this one relatively restricted domain of morpho¬ 
logical change. Other areas of change, not touched on at all, include, 
for example, the elimination of inflectional categories as such by 
merger or by replacement through syntactic constructions. An in¬ 
stance of the application to another linguistic family of one of the 
principles discussed here in reference to Slavic is the following: 
In Old High German, through phonetic change, the dominant allo- 
morph of both the neuter singular nominative-accusative and the 
neuter plural nominative-accusative was zero. The single overt 
allomorph for the plural involved the suffix -ir and internal vowel 
change (e.g., OHG lamb/lembir), and it was restricted to a handful 
of nouns. Its subsequent spread would be predicted as a further 
instance of the principle involved in the expansion of -ov and -ej in 
the Slavic genitive plural. Ultimately all German neuter plurals 
acquired overt marking. 

Although I believe that the specific examples presented here 
are novel, I do not imply that the application of such modes of com¬ 
parison has been completely lacking in the previous literature. 60 
What I believe to be an innovation is the attempt to indicate in a 


60 For example Allen (1957-58), Kurylowicz (1964), and Manczak (1957-58). 
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systematic way the manner in which such studies transcend the 
comparative method in the usual sense and the proposal to study 
some particular phenomenon, for example, vowel nasalization or 
voiceless vowels, by bringing in all the evidence available on a 
worldwide scale and in historically independent instances. None 
of the present extended examples could, for obvious reasons, be 
presented as an exhaustive study. It may be hoped, however, that 
the details presented are sufficient for illustrative purposes. 

In summary, the four approaches described here are basically 
similar in that they involve, in varying combinations and from 
varying points of view, the deployment of the methods of internal 
reconstruction, comparative reconstruction, and direct historical 
documentation in order to arrive at universal diachronic principles. 
These take the form of theories of relative origin (e.g., of nasalized 
vowels, tonal systems, gender), or of implicational relations among 
changes (e.g., that low vowels do not become voiceless earlier than 
high vowels). Synchronic typologies function merely as heuristic, 
though often indispensable, devices in defining the problems and 
in assembling the relevant data. 61 Thus it makes sense, I would 
maintain, to compare all the languages exhibiting some particular 
phenomenon (e.g., voiceless vowels, laryngeals, nominal case sys¬ 
tems, etc.). So, likewise, the method of synchronic universals, which 
is inextricably involved with typological comparisons, has limita¬ 
tions, as has already been pointed out in the body of this paper by 
the citation of several instances where it was seen that the true reg¬ 
ularity lies in the dynamic tendencies, that is, the diachronic uni¬ 
versals. 

We may illustrate this dominance and the purely auxiliary role 
to be assigned to synchronic static regularities, at least in regard to 
contingent linguistic phenomena, by reverting once more to one of 
the problems raised in connection with voiceless vowels. It was 
pointed out that we could not state as a synchronic universal that 
voicelessness in an earlier portion of a vowel implied voicelessness 
in the remainder because, at least on the hypothesis that h-sounds 
were, in some instances, voiceless vowels, the sequence forbidden 
by this law exists but is generally interpreted as h + vowel (e.g., 
aa = ha). If, however, we state the hypothesis as a diachronic im¬ 
plication, it will be true as far as the evidence with which I am 
familiar goes that when vowels become voiceless this process may 

61 For a discussion of some of the limitations of typologies, see Greenberg, 1966a, 

p. 82. 
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initially effect only the latter part of the vowel but never merely 
the initial. On one phonetic assumption, at least, that some sounds 
labeled h are merely voiceless vowels, the difference between the 
two is that h arises from previous consonants, and V, from previous 
vowels. 62 This difference would sometimes, at least, appear in a 
generative grammar in the form of the rules in the phonological 
component. This general topic is reserved for later treatment. 63 

Finally, three types of limitations in the present treatment of 
diachronic hypotheses should be pointed out. The first pertains to 
the possibility of explaining (i.e., deducing) these from more gen¬ 
eral phonetic or semantic principles. Such explanations are often 
feasible, or at least reasonable suggestions may be made. For ex¬ 
ample, high voiceless vowels are probably more easily distinguish¬ 
able than low voiceless vowels. Moreover, previous consonants 
often have initially redundant palatalization or labialization which 
carries most of the burden of differentiation and may ultimately 
carry all of it after the loss of the vowels. This limitation of interpre¬ 
tation was purposely adopted as not within the scope of the present 
paper. 


“Voiceless vowels seem to be exceptional in that definitions based solely on 
articulatory and/or acoustic phenomena without regard to distribution or historical 
origin are normally adequate at least for the heuristic purposes of defining typologi- 
cally a set of languages within which generalizing comparisons can be carried out. 
The definition of voiceless vowel given earlier seems adequate for a singling out of 
the set of languages within which comparison may operate insofar as it delineates 
the property “to have a voiceless vowel.” It is unrevealing, however, in the follow¬ 
ing respect: Where a voiceless vowel in accordance with the definition occurs, say 
in final, but in its regressive spread only affects the terminal portion of the vowel of 
the previous syllable, this latter segment has predictable quality and is, hence, h 
rather than a voiceless vowel by the earlier definition. This definition is clearly 
unsatisfactory, although it does serve the initial purpose of classifying the language 
itself as having a voiceless vowel. 

63 The following remarks are of a provisional nature. In phonology, at least inso¬ 
far as generative rules restate sound changes of the past, regularities in the form of 
limitations in the types of possible changes can be stated as conditions on such rules 
as they appear in descriptions. It is, however, not clear in practice to what extent 
higher level representations are required to represent earlier lower level realiza¬ 
tions. Thus Harms, in his treatment of Southern Paiute (1966-B), at one stage of 
representation puts stress on every syllabic including voiceless vowels and then 
erases some of them, including those on the voiceless vowels. Perhaps this genera¬ 
tive phonology is not satisfactory; but if it is not preferred to alternative statements 
of the same weak generative power, the evaluation criteria employed will come 
from the phonetic plausibility of both the representations and the changes, and 
these are subject to independent verification by the evidence of ordinary phonetics 
and the well-established methods of internal reconstruction and comperative lin¬ 
guistics proper. 
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A second limitation is that diachronic changes were studied 
only in relation to immediate conditioning factors and to the hier¬ 
archy among obviously connected changes, not in relation to the 
rest of the system. Thus we did not ask what other characteristics 
might exist in languages which might serve to explain why nasalized 
vowels develop in some languages but not in others. Virtually all 
languages have the initial conditions, namely nasal consonants 
adjacent to vowels, which might lead to the genesis of nasalized 
vowels. It is the largely unfulfilled promise of structuralism that 
such conditions exist. They deserve continued investigation, but it 
seemed preferable as a matter of scientific tactics to investigate first 
those areas in which success seems more likely and is indeed a 
probable prerequisite for the wider problem. Until we know what 
hierarchies of change exist in fact, we cannot investigate the syn¬ 
chronic structural conditions of their appearance. 

The third limitation is very likely an extension of the one just 
mentioned. It has been aptly named by Herzog, Labov, and Wein- 
reich the riddle of actualization. 64 Why does a specific type of expect¬ 
able change materialize in one language and not in another, and 
why does it :ome into being at one period of a particular language 
and not another? Thus we hypothesized that the Slavic es-declen- 
sion would merge with the o-declension neuters sooner than cer¬ 
tain other declensions; but why have they all remained distinct in 
Slovene to the present day, while other Slavic languages merged 
them at earlier dates? When stated in this form, our problem ad¬ 
mits of a wider search for relevant variables than the internal struc¬ 
tural factors mentioned earlier. We might turn to possible sociolin- 
guistic and cultural conditions, though here also the search has 
heretofore been largely profitless, and it may be that, in the words 
of Poincare, we must, in the end, say ignorabimus. 


6 ' I M. Herzog, W. Labov, and U. Weinreich (1967). 
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